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To make their STOCK CHAIN DRIVES even easier to install, RENOLD 
CHAINS LIMITED now offer a range of 64 STOCK PINIONS READ! 
BORED AND KEYWAYED (BS taper keyways) FOR STANDARD SHAFI 
SIZES. These provide :— 


f 
e THE CHEAPECT METHOD OF ATTACHIN< 
PINIONS TO SHAFTS 


© POSITIVE LOCATION ON CHAFT AND 
QUICK GIMPLE ASSEMBLY BY franca 


KEY 


—the FIRST name in precision chain 


RENOLD CHAINS LIMITED - MANCHESTE 
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Design 

Automatic Coupler and Hydraulic Buffer for 
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Gauge for Measuring Average Temperature of 


Tanks 





special circumstances of the case. It may be 
indeed that the business concerned would not 
claim it to be otherwise. If there were 
competition, the virtues of a “cost plus ” 
system would presumably cease to operate. 


During the 19th century the pace of change 
produced large and often windfall gains which 
our thrifty grandfathers used to provide the 
capital for developing the basic industries 
and transport systems of the modern world. 
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Cover Picture.— Aluminium sheathing is applied to 
electric cables by drawing the insulated core into 
an oversize aluminium tube and then reducing the 
tube to a close-fitting sheath by passing it through 
a die. In the photograph, the reducing die is in 
the foreground. 


(Nurnberg photograph for ENGINEERING) 


Plain Words 


It is part of my work to attend rather more 
meetings of societies than I imagine most 
engineers would choose to attend of their own 
free will. The experience leads me to 
believe that we do nct fully acknowledge all 
the purposes of meetings and conferences. 
When a conference is over, people often say 
it was not very good but it was useful in 
bringing together men of similar interests. 

At the dreary end of the scale are those 
meetings—now mercifully rare—where one 
speaker reads a paper in its entirety and in 
a monotone, and the discussion consists of 
a series of prepared statements, mostly 
log-rolling and axe-grinding, with tedious 
repetition of formal thanks to the author. 
At the lively end of the scale was a meeting 
I attended recently in my _ journalistic 
capacity. It was organised by the Press and 
public relations branch of the National 
Union of Journalists and the subject was 
handouts, or press releases. The organisers 
could have asked one journalist to present 
a paper on the subject—and pretty dreary it 
would have been. Instead, they assembled 
a panel of four journalists: a chief sub-editor 
and a features editor, both from Fleet 
Street, the editor of a trade paper and the 
editor of a technical journal. The meeting 
was conducted, kept on its toes, and chevied 
along by two chairmen who stood one on 
each side of the tables at which the panelists 
sat. Informality, no nonsense with wafflers, 
and a vivace tempo were set and maintained 
by these two chair-disdaining chairmen. 
No one was allowed to speak for more than 
a minute or so at a time. 

Chairman A _ outlined the plan of the 
meeting. Chairman B then introduced the 
panelists in turn, each coming forward and 
taking his place at the table. As soon as he 
had sat down B popped him a question; 
for example, “* How would you like to do 
without handouts altogether?*’ He gave a 
snap answer with just enough elaboration to 
whet the appetite. Then A and B took it in 
turn to produce an actual handout, describe 
it briefly to the audience and throw it down 
in front of the most appropriate panelist for 
brief analysis. Not more than two members 
of the audience could then ask a question, 
but they had to be quick on their feet 
because the other chairman was ready with 
the next handout. 

Without doubt, this novel meeting aired 
far more topics, and was infinitely more 
lively, than any conventional single-paper 
meeting. The technique cannot be applied 
to any subject, but it showed what can be 
done when someone has the courage to break 
away from tradition. 

CAPRICORN 
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Disturbing the Peace River 


The industrialisation of the Peace River area is 
proceeding rapidly. The new $25 million oil 
refinery of British American Oil came on stream 
in November with every hope that it would in 
the near future use British Columbia crudes. 
The BC Minister of Labour, the Hon. Lyle 
Wicks, who opened the refinery, commented that 
** the day is practically here when an oil pipeline 
from the Peace River area will follow the gas 
line to the coast and British Columbians will be 
driving their cars and powering their industries 
on a BC product.” Today, he said, British 
Columbia is “ a vital, dynamic region just 
bursting out of itself.” 

An even bigger step forward was taken with 
the formation of the Peace River Power Develop- 
ment Company, whose directors have just been 
named. They will be responsible for developing 
the Hudson Hope power plant on the Peace 
River. This is a multi-million dollar project 
which will involve the creation of a new lake 
in the Rocky Mountains Trench, 265 miles long, 
which will take six to seven years to fill up. 
It will create one of the greatest single sources 
of power in the world, and should produce 
sufficient to feed industry in the area, with plenty 
to spare for Vancouver and the interior of 
British Columbia, as well as to the cities of 
Alberta by a transmission line east of the Rockies. 

The chairman of the company is a civil engi- 
neer, Sir Andrew MacTaggart, representing 
Power Securities Corporation Limited. The 
deputy chairman, Mr. Bernard Gore, represents 
Wenner-Gren interests. The president will be 
Mr. W. C. Mainwaring, lately vice-president of 
BC Electric. British statesmen and business men 
are represented in force on a board of 14 directors, 
and include Lord Alexander, Lord Tweedsmuir, 
Mr. W. W. H. Hill-Wood, senior partner of 
Morgan Grenfell and Company, and Mr. Ralph 
Chantrill of AEL. The initial work of construction 
will begin in 1960. It will involve the re-routing of 
some PGE tract and diversions of highways, 
the cutting of timber to flood level and the 
building of new logging and pulp plants to 
handle it. The potential aimed at is 4 million 
horse-power, compared with 2-7 million at the 
Grand Coulee plant in the United States, at 
present the largest on the American continent. 

Recently the project has come in for heavy 
political criticism, both on grounds of capital 
expenditure and the question of public versus 
private power. Argument has involved the 
complementary (or rival) project on the Columbia 
River and the matter of power exports to the 
United States, a policy to which the Federal 
Government is opposed. A final decision has 
not yet been made. Attention was drawn to the 
Peace River project in our issue of | March, 
1957 (page 286). 


Dial for Data 


With the increasing use of automatic data 
processing, the problem arises as to the best 
means of communicating data from one computa- 
tion centre to another. One solution is to make 
use of the telephone and telegraph network 
already in existence and a booklet, Facilities 


for Data Transmission, issued by HM Postmaster 


General, emphasises that the General Post Office 
is anxious to co-operate, so far as its resources 
allow, in helping computer users to send infor- 
mation over its landlines. It points out that 
not only can a range of facilities and standard 
telegraph machines be supplied but also advice on 
the technical requirements for line transmission 
can be given. The booklet itself is intended as 
an introduction to both aspects of data trans- 
mission. 

In Part I of the booklet an account is given in 
general terms of GPO facilities at present avail- 
able for use with computers. One of the chief 


points made is that there are occasional disturh. 
ances or interruptions of circuits. These are 
of very short duration and are not usually NOtice- 
able on circuits used for speech and are not 
particularly troublesome on Circuits used for 
ordinary telegraph purposes since a very o¢cg. 
sional wrongly printed character is likely to be 
detected and corrected when the received Message 
is examined. In data transmission, however. 
such disturbances will not be detected and wil 
pass into the computer as errors unless special] 
equipment is provided. The type of equipment 
required is set out in more detail in Part II of 
the booklet, which describes the technica] 
possibilities and limitations of the Post Office 
facilities. A simple solution is to send each 
character, or the whole transmission, twice and 
compare the received signal for discrepancies. 
An alternative is to use a redundant code with 
facilities for error detection. The booklet does 
in fact suggest a possible five-unit code in which 
every character has an odd number of * mark” 
signals. 


Leviathan 


Last week saw the launching of two ships, 
both claimed to be the biggest in their class, 
The new flagship of the Italian passenger fleet, 
the Leonardo da Vinci, was launched at Genoa, 
while the world’s largest tanker, the Universe 
Apollo, was launched at Kure, Japan. The 
Italian ship has a gross tonnage of 32,500 and 
it is claimed that when she sailson her maiden 
voyage early in 1960 she will be the biggest and 
fastest Italian liner. She is to be fitted with two 
turbo-engines developing 60,000 h.p. which 
will give a surface speed of 25-5 knots, and a 
cruising speed of about 23 knots. 

The Universe Apollo is remarkable for having 
been built in only five months at a cost of £5 
million. She is 945 feet long compared with 
764 feet for the Italian ship, and incidentally 
slightly shorter than the Queen Elizabeth. 
Her width is 135 feet compared with the Italian 
ship’s 92 feet and the differing requirements of 
passenger Vessels and tankers are well exemplified 
by the fact that she is powered by 25,000 h.p. 
engines, less than half the power of the smaller 
Italian ship. This will give her a maximum speed 
of 15 knots and by January she is expected to be 
plying on the route to and from the Persian 
Gulf and round South Africa. 

Work on another 100,000 ton tanker is 
expected to begin at Kure next September, 
but these two ships will not hold the record for 
very long since it was announced last month 
that Mr. Stavros Niarchos had renewed an 
order for a tanker of 106,500 dw tons. The 
order was originally placed with the Bethlehem 
Steel Company’s shipyard at Quincy, Massa- 
chusetts, in January last year but was postponed 
owing to underemployment of existing tankers. 


Italian Railways Electrified 


Italy, largely because of its shape, still regards 
the railways as the principal means of transport. 
Far from closing lines down, the report on the 
past year’s working of the Italian State Railways 
shows that a great deal of money is being spent 
on restoring the parts of the system destroyed 
or damaged during the war. In the south the 
special development agency, the Cassa per il 
Mezzogiorno, has completed a number of schemes 
for replacing single with double tracks and re- 
laying the rail bed to permit speeds of 60 to 70 
m.p.h. Anelectrification programme was started 
in 1949, Last year some 200 miles of single track 
and about 350 miles of double track have been 
electrified under the programme. Since 1949 
a total of around 1,250 miles of railway 
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have been electrified. All the new lines operate 
on 3-4 kV dc. : 

The new installations give Italy the biggest 
proportion of electric railway in Europe with 
4.200 miles out of a total of 10,500. In addition 
to the electrification plans new systems of signal- 
ling and control are being introduced. One of 
the key points is the Dirigente Centrale Operativo 
at Bologna Central Station. The installations 
there are so arranged that only one person is 
needed to regulate the traffic on the six main 
lines passing through the station. The old 
system needed eleven signal boxes staffed by 43 
signalmen. Similar economies and improved 
service have been effected by installing automatic 
control at Naples Central Station. 

Although the trend is for a steady increase in 
electric and diesel locomotives the Italian railways 
still use some 2,500 steam locomotives. Last 
year passenger train miles hauled by steam fell 
by 14 per cent and freight train miles by over 
8 per cent. Electric passenger train miles, 
however, increased by 6 per cent and goods train 
miles by over 13 per cent. For a country 
dependent on imported coal but with home 
resources of both oil and hydro-electricity, this 
is clearly the right trend. 


Flags of Inconvenience 


There was a good response in this country by 
deckers and ship repair workers to the call by 
the International Transport Workers’ Federation 
for a four-day boycott of ships operating under 
flags of convenience, though it was clear from 
the start that owing to the refusal to co-operate 
by workers in some other countries, notably 
Germany, the boycott was likely to be less 
effective than originally hoped. While there 
were not a large number of ships flying flags of 
convenience in British ports, it is reported that 
only in the case of one ship at Hull was the 
boycott not observed. The Hull dockers have 
suffered a good deal of unemployment recently 
and were apparently unwilling to observe the 
boycott, in view of the chance to increase earnings 
before Christmas. The owners of at least five 
ships are reported to have reached agreement on 
working conditions with the Federation in order 
to avoid the boycott. 

In Germany the harbour workers’ union in 
Hamburg decided to handle all ships for fear 
of retaliatory action by the harbour companies. 
They were presumably influenced by the recent 
court ruling under which the engineers’ union, 
1.G. Metall became liable to pay heavy compen- 
sation to firms who suffered loss of business 
due to a long strike in Schleswig-Holstein. 
In Holland, two conflicting judicial rulings were 
given on claims by shipping companies to 
restrain the transport workers’ federations from 
implementing the boycott. In Amsterdam, the 
boycott was forbidden but in Rotterdam the 
judge found that the workers’ federations were 
entitled to enforce the boycott. In America a 
federal judge refused to issue an injunction 
against the boycott although the Navy, the 
Maritime Administration and the State Depart- 
ment have all recognised the validity of ‘* con- 
venience ** fleets and included them in mobilisa- 
tion plans. 

The ITWF can thus claim a substantial measure 
of success in calling attention to the problem of 
employment conditions in these ships and have 
forced a number of operators to enter into 
negotiations for improvement of these conditions. 
The boycott, however, was directed at only one 
aspect of the overall problem presented by the 
existence of ‘‘ convenience” fleets. Even if 
conditions aboard such fleets are brought into 
line with those operating in the principal national 
merchant marines a number of other difficulties 
will remain, not least among them that of the 
taxation of shipping earnings. 


Costing American Research 


The National Science Foundation is charged 
th estimating the volume of funds flowing to 


the research and development effort in all sectors 
of the United States economy and a recent report 
the seventh in the annual Federal Funds for 
Science series analyses that part of the effort 
provided through the Federal Budget. Statistics 
are given showing actual expenditure for scientific 
research and development in 1957 and estimated 
obligations and expenditure for 1958 and 1959. 

Total Federal Government obligations for 
research and development, that is commitments 
made by the Government for future payment 
for goods and services, amounted to $3,176 mil- 
lion in 1957 and are estimated to increase to 
$3,564 million in 1958 and $3,909 million in 
1959. These figures exclude research and deve- 
lopment support from the Department of 
Defense estimates which are stated to amount 
to between $800 million and $900 million in each 
year. Eight Government agencies account for 
99 per cent of the total obligations in 1957 and 
1958 and 98 per cent in 1959. The most impor- 
tant is the Department of Defense which 
accounted for $2,149 million in 1957, a figure 
which is expected to increase to $2,581 million 
in 1959. Second is the Atomic Energy Commis- 
sion whose obligations will rise from $531 million 
in 1957 to $675 million in 1959. The next most 
important agencies are the Department of 
Health, Education and Welfare ($178 million in 
1957 rising to $217 million in 1959), the Depart- 
ment of Agriculture (rising from $103 million to 
$115 million) and the National Advisory Com- 
mittee for Aeronautics (rising from $83 million to 
$115 million). 

An analysis of the total obligations shows that 
less than half represents intra-mural obligations, 
that is work carried out by Government personnel 
in Federal installations. This category is esti- 
mated to account for 44 per cent in 1958, while 
industry will acount for 38 per cent, and educa- 
tional institutions 15 per cent. The remaining 
3 per cent is accounted for by miscellaneous 
institutions including non-profit research groups, 
philanthropic foundations, health agencies and 
State Governments. 


Everlasting Brew 


An important achievement in the brewing of 
beer has been announced by the Brewers’ Society. 
The Brewing Industry Research Foundation has 
developed an apparatus on laboratory scale for 
continuous fermentation with fresh additions of 
wort constantly being made, and the fully fer- 
mented beer being taken off daily. Much work 
remains to be done on the details of the process, 
and full pilot plant trials have still to be made, 
but a provisional patent has been taken out. 

Brewing has always been a type of batch pro- 
duction. It has long been known that if the 
malt could be fed continuously into the mash tun 
at the start of the brewing process, and the beer 
drawn off continuously at the other end, a great 
deal of time and labour could be saved, as well 
as space occupied by a plant. Methods of con- 
tinuous mashing were developed some time ago 
by the Foundation. Continuous fermentation 
presented greater difficulties. The Foundation 
now reports that its apparatus has maintained 
fermentation continuously for several weeks 
under selected conditions. It is claimed that, 
at the most favourable temperature, beer is pro- 
duced six times as fast under the new system as 
under the old. 

It will probably be some time before mass- 
produced beer is available to the public. It is 
already claimed that its flavour will be superior 
to conventional beers, and that it will remain as 
* strong” as present types with a similar origin 
gravity. The consumption of beer continues to 
show a very slight gradual decline, but there has 
been a notable increase in the sales of canned 
beer. It is possible that a development in the 
technique of brewing could bring about important 
price changes in beer, and might therefore, have 
important consequences on a wide range of 
drink manufacturers, and those branches of 
the engineering industry which supply them with 
machinery. 
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Letters to the Editor 


TEACHING ENGINEERING DESIGN 


Sir, Your correspondent, Mr. Hugh Clausen, 
rightly quotes that “* one picture is worth more 
than a thousand words * (ENGNG., 5 Dec., °58, 
p. 723). 

May I agree and put in a plea for the publica- 
tion in the engineering Press of many more 
sectional drawings. There is constant evidence 
that potential designers study them with great 
interest; they obtain lucid information as to the 
*““ state of the art’ and form their conclusions 
as to which factor has exercised the chief 
influence: reasons of easy machinability, main- 
tenance of accuracy, stiffness and strength of 
components, avoidance of stress raising zones, 
breakdown into’ sub-assemblies, overhauling 
in the field, great reliability despite cost, and 
so forth. 

Such study of drawings is one of the greatest 
factors in educating a young designer—he 
sees current designs from al! manner of industries 
and is stimulated in many ways. 

In addition to being constantly exercised in 
the study of design, those indulging in this 
study are not denied their moments of excitement 
when they run to earth a detail which shows a 
neat solution (or skilful evasion) of a problem 
with which they themselves have been confronted, 
or detect a detail which, looking a little odd in its 
context, proves to have been a “ mod” worked 
into an existing design. 

Reading the drawings is a little more difficult 
when an editor omits a relevant “* other view,” 
unless it can be found in another journal. 
Sectional drawings, unlike so many photographs, 
convey lucid information needing no translation, 
are incapable of being misunderstood, and, once 
seen, are seldom forgotten by those to whom they 
mean something. 

May I, Sir, plead for more and more of them. 

Yours faithfully, 


H.R. M. 
M.1.Mecu.E. 


Langton Matravers, 
Dorset. 
8 December, 1958. 


THE NILE AND THE INDUS 


Sir, Could I suggest that the article on the above 
subject, by Mr. T. H. H. Skeet (ENGNG., 5 Dec., 
*58, p. 750), hardly does justice to the efforts of 
the Egyptian irrigation authorities? Not many 
people—and certainly no Egyptian—would agree 
with the statements that ** the system of irrigation 
in Egypt is manifestly unsatisfactory . . .” and 
that ** Egypt has been somewhat dilatory during 
the past 30 years in overhauling her traditional 
methods. . . .” 

On the contrary, there has been almost con- 
tinuous improvement in Egyptian irrigation 
practice since the original Aswan Dam was 
begun just 60 years ago. More and more land 
has been converted from the traditional basin 
system your contributor describes, to the peren- 
nial system which alone can make use of the 
water stored in the Aswan and Gebel Awlia 
reservoirs. Indeed, the basin system now only 
survives in the provinces of Upper Egypt. 

Yours faithfully, 
HERBERT ADDISON, 
56 Richmond Hill, 
Richmond, Surrey. 
10 December, 1958. 


HIGHWAY ENGINEERS BRANCH OUT 
Thy twelfth section of the Institution of High- 
way Engineers, to be known as the Southern 
Branch, has recently been formed. It will look 
after the interests of the Institution in Hampshire, 
West Sussex, part of Surrey, and the Isle of 
Wight. Mr. H. N. Jenner, M.B.E., M.I.C.E., 
has been appointed the chairman, and Mr. P. P. 
Hartnell, whose address is c/o Shell-Mex and 
B.P. Limited, 102-108 Above Bar, Southampton, 
has been made honorary secretary. 
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Plant and Equipment 


ROUTING AND MOULDING 


Two new machines, a router and a spindle 
moulder, having different purposes, but both 
based on forming by rotating cutters, and both 
particularly applicable to the aircraft industry, 
are announced by Wadkin Limited, Green 
Lane Works, Leicester. 

The new heavy duty radial router has been 
designed to enable high speed routing techniques 
to be applied to work previously done on slower 
and more expensive die sinking and copying 
machines. A special back slide, incorporating 


a hydraulic cylinder, is mounted on the router 





head, to which inverse movement is imparted 
by a stylus in contact with a model secured to 
a carrier above the head. There is a vertical 
adjustment of 3in on the stylus at any one 
setting, and the head slide can be adjusted by 
hand over a range of 12in. The maximum 
depth of component that can be worked is 
16 in, and the maximum depth of contour 6 in. 
The router head, of 124 h.p., runs at 12,000 or 
18,000 r.p.m. and is carried on a rigid arm 
having an effective radius of 73 in maximum 





Three-dimensional hydrau- 
lic copying — equipment 
has been added to the 
Wadkin high-speed router. 


The 'Wadkin_ variable- 
angle spindle moulder 
machines components 
with a profiled edge. 


and 33in minimum. The work table may be 
fixed or fitted with a power operated rise and fall 
movement. It has a working surface 84 in by 
36in. An alternative arrangement has a table 
152 in by 30 in, with the router mounted on a 
bed and power traversed. 

A cutter spindle which is capable of angular 
movement distinguishes the spindle moulder 
from the standard type. It enables components 
having a variable angle on a profiled edge to be 
machined. A horizontal table is provided, and 


WHEEL TRUING 


Wire wheels used on cycles have to be true to 
close limits if the cycle is to run smoothly, and 
the final truing operation has always, up to the 
present, been done manually by a skilled operator. 
A machine built by Phillips Cycles Limited, 
Smethwick, Birmingham (a Tl company), in 
conjunction with the Tube Investments Tech- 
nological Centre, Aldridge, near Walsall, Staf- 
fordshire, now carries out the complete truing 
operation, requiring only the services of an 
unskilled operator to load and unload the 
machine. 

A wheel, ready laced but with the spokes 
still loose, is placed in the machine by the 
operator. When the “start” push-button is 
pressed the wheel is lowered automatically into 
a bed incorporating a ring of 40 electric motors, 
one for each spoke. Spanners driven by these 
motors grip the spoke nipples, and a magnetic 
sensing head is lowered on the end of an arm 
which rotates the head at high speed just above 
the wheel rim. Any divergence from the true 
circle is sensed by the inductive magnetic head 
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above the table there is a cutterhead carried on 


a compound horizontal/vertical slide. This gives 
the cutterhead a horizontal or transverse move- 
ment of 9in and a vertical movement of 6 in. 
In addition, the cutter spindle is carried in 
horizontal trunnion bearings which allow it to 
be tilted to a total angle of 30° in the vertical 
plane, from 5° backwards to 25° forwards from 
the vertical position. A 5 h.p. motor drives 
the cutter at 3,000 r.p.m. through a flexible 
shaft. Two rollers, one above and the other 
below the cutter, bear on two separate templates 
mounted above and below the workpiece, and 
control the angle of inclination of the cutter as 
the work is traversed past the cutter. To 
maintain contact between the follower rollers 
and the templates, two pneumatic cylinders are 
arranged to apply forward and tilting pressure 
to the horizontal slide and cutter spindle res- 
pectively, while the fixture carrying the workpiece 
is fed past the cutter by a feed roller on the 
table. Feed speeds of 8, 16 or 32 r.p.m. on 
the feed roller give the fixture a linear movement 
of 5, 10 or 20 ft/min. Hand manipulation of 
the fixture instead of mechanical feeding is 
possible, and as the follower rollers are mounted 
eccentrically a roughing cut can be taken first, 
followed, after re-setting of the rollers, by a 
finishing cut. 


and fed to two control cubicles at the rear of the 
machine. Here, the information is translated 
electronically into individual! * instructions ~ for 
each of the 40 motors, which then tighten the 
spokes as required. After the correct tension 
has been applied, the sensing head continues to 
rotate for a short time as a final check. When it 
is satisfied that the operation is complete, the 
sensing head stops and withdraws, the spanners 
rotate slightly to free the spokes, and the wheel 
is released ready for the operator to remove it. 

The machine is so designed that the only 
forces acting on the rim are those imposed by 
the spokes themselves, so that when the wheel 
is true in the machine it will stay true when 
removed from it. Variations in rim dimensions 
are such that the machine has to determine its 
own tensioning limits before truing can start, 
and the mechanism is actually more complex 
than the outline above indicates. The machine 
trues and tests to within 0-030 in at a rate of 
one wheel a minute, much faster and more 
accurately than a skilled wheel builder could do. 


A cycle wheel placed in the Phillips machine is tensioned 
and trued to within 0-030 in automatically in one minute. 
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UNIT TAPPING HEADS 


A new addition to the Skinner range of tapping 
heads, available in three variations, is announced 
by Stanley Howard Limited, 73 Devon Street, 
Birmingham, 7. 

An important feature of the unit is the 4 in 
magnetic clutch incorporated in the drive, which 
gives infinitely variable torque control. The 
variable torque is controlled by a_ built-in 
potentiometer on the top of the transmission 
housing, which also contains the transformer 
and rectifier necessary for the 90 volts d.c. 
supply for the clutch. This d.c. circuit is self- 
contained and independently fused; the standard 
400 volt three-phase a.c. supply is used for the 
driving motor, which is controlled through a 
standard reversing contactor. 

Of the three models available one has a 1 h.p. 
motor and will tap up to 4}in in mild steel and 
Sin in brass. The other two units have 4 h.p. 
motors, the motor in one case being mounted 
in-line and in the other above the unit. Of these 
the former has tapping capacities of | in and 
sin in steel and brass respectively, while the 
latter will tap up to $ in and 4$in. All the units 
have the same stroke—2 in—and spindle speeds 
of 1,320 or 900 r.p.m. These speeds can be 
varied by means of change pulleys from 1,800 
to 300. r.p.m. 


In the Baker Perkins 
demonstration bay at 
Hebburn - on - Tyne, 
various foundry ma- 
chines can be seen in 
operation, 
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FOUNDRY MACHINES ON SHOW 





The opening of a permanent demonstration bay for foundry machinery by Baker Perkins Limited, 
at their Bedewell Works, Hebburn-on-Tyne, provides prospective customers with facilities for 
seeing the machines in action, and for trying them out with their own products. Four represen- 


NON-CORRODING VALVES 


A range of valves made entirely of Fluon is 
now being produced by the Chemical Pipe and 
Vessel Company Limited, Godstone Road, 
Kenley, Surrey. Fluon is immune to corrosion 
by any known chemical and will withstand 
temperatures up to 200 C. 

















COMPACTING 
PRESS 


The powder compacting press shown 
in the illustration was made by 
Fawcett, Preston and Company 
Limited, Bromborough, Cheshire, 
for making mineral “ licks” . for 
sheep and cattle. The operation is 
entirely automatic from the weighing 
of the ingredients to the ejection of 
the bricks, of which two are made 
per cycle. The press weighs 12 tons 
and the compacted brick 44 Ib: 
240 are produced per hour. 








tative machines from the range handled by Baker Perkins are installed; a Taccone diaphragm 
moulding machine represents the mould production side of foundry work, while three different types 
of shot blasting machine demonstrate casting finishing. 

The Taccone moulding machine is widely used in America and on the Continent of Europe, 
but is new to Great Britain, and is now being demonstrated here for the first time. It has 
already been described in this journal,* and need only be referred to briefly. It operates by means 
of a flexible diaphragm which, loaded by compressed air, forces the sand over the entire 


surface of the pattern with uniform pressure at all points, regardless 
of variation in pattern contour. As a result, the mould is of uniform 
hardness throughout. 

Mechanical handling equipment incorporated in the Taccone machine 
moves an empty moulding box into position from a feed conveyor, fills 
it with a pre-determined quantity of sand, strips the mould from the 
pattern and pushes the mould out on to a second conveyor. Unskilled 
labour can be used, as the moulding cycle, which is very fast, is automatic. 
Push-button controls are provided for each movement in the cycle, for 
use when setting the machine. An important feature of the Taccone 
diaphragm principle is that it can be applied to moulds of any size; it is 
claimed that if the foundry can handle the box to and from the moulding 
point, a Taccone machine can be supplied to do the moulding. 

Variations in detail as well as in size are available to meet different 
moulding applications, and it is an easy matter to incorporate Taccone 
machines into automatic moulding and casting lines. 

The range of standard machines covers moulding boxes from 12 in 
by 18in to 35in by 96in; other sizes are made to order. For con- 
venience in demonstrating one of the smaller machines is installed at 
Bedewell Works. It handles boxes 16in by 20in and has a draw of 
8 in; the size rate is nominal, and some variation up or down is possible. 
Provision is made for customers to bring their own boxes, patterns and 
even sand, if they wish, for test on the machine. 

SHOT BLASTING 

Two machines from the Baker Perkins range, a rotary table type and 
a barrel type, demonstrate the two-stage impeller principle used on shot 
blasting machines made by the Company. This principle has also been 
described, together with the two machines displayed, in an earlier 
article. 

A medium-sized table machine, with a table 7 ft 6 in diameter, repre- 
sents the range of general-purpose type machines, and a standard rotating 
barrel machine demonstrates the high throughput rates possible with 
small parts of more or less uniform size. A rotating drum shot blast 
machine, capable of dealing with unit loads of 88 to 132 lb of pieces 
8 or 9lb each in weight, completes the display. Like the moulding 
machine, the shot blasting equipment is representative of a range which 
is adaptable for many different requirements, and also like the moulding 
machine the shot blast machines can be run under normal operating 
conditions, with a customer’s components if desired. 

ENGNG., 4 July, 1951, p. 30. + ENGNG., vol. 182, 1956, p. 747. 
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Continuing Plant and Equipment 


PLANT for THE FARMER 


Bringing the country to the town is the theme 
of much of the publicity for the Smithfield Show 
held annually at Earls Court, London, under the 
joint management of the Smithfield Club, the 
Society of Motor Manufacturers and Traders, 
and the Agricultural Engineers Association. 
Once again a record number of entries was 
received, both of machinery and animals; 
indeed it was necessary to limit some categories 
of the latter and to refuse some applicants space 
to show their goods. 

This is not really surprising in view of the 
booming market in agricultural machinery. 
The steady increase in the value of exports has 
brought that figure alone to £100 million per 
annum. No other country in the world has a 
more mechanised farming community than 
Great Britain where only 5 per cent of the popula- 
tion is employed on the land (producing more 
than 50 per cent of the food requirements) as 
compared with an average of 20 per cent for 
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indicates a water shortage in the soil. 


Western Europe. In 1957 Britain exported 
115,000 tractors overseas out of a total produc- 
tion of nearly 185,400. So far, up to the end 
of June this year, the figures show an increase— 
57,300 had been exported. These figures may 
be compared to those of Germany—158,500 
built and 35,800 exported—and the United 
States—50,000 exported in 1957. British sales 
to European countries outside the Common 
Market (at 27,700) were nearly four times those 
of Germany, though within the Common 
Market area Germany held the lead by 20,300 
to Britain’s 15,800. The pattern may well be 
affected by the introduction of the Free Trade 
Area, but Britain certainly has a firm foothold. 

At the Show there were several new versions 
of tractors, mainly featuring an increase in 
power and in ground clearance. The machine, 
however, that is rapidly becoming very popular 
is the forage harvester, no fewer than eight 
models were on show for the first time, as well 
as several that have previously been seen at 
Smithfield. There is no doubt that this form 
of farming is proving itself suitable to the 
vagaries of the weather as met with in this coun- 
try. There were also three or four firms showing 
irrigation equipment—and some with pumps 
that could be used to remove flood water. The 
irrigation equipment is also being adapted in 
some cases to pumping liquid manures for 
spreading over the crops. 

To take some of the guess work out of know- 
ng when a crop requires watering, a device has 


been produced by Wright Rain Limited, Ring- 
wood, Hampshire, working in conjunction with 
the National Vegetable Research station at 
Wellesbourne, which measures the respiration 
rate of the crop and compares it to the rainfall. 
The unit is shown diagrammatically in Fig. 1. 
The unit is mounted in the field with the porous 
pad at about the same level as the top of the 
crop and fully exposed to sun and wind. The 
rate of transpiration of the pad is the same as 
from a green crop that covers the ground; for a 
crop that does not give full coverage the pad 
can be shielded by an adjustment ring to give 
the equivalent area. As moisture evaporates 
from the pad the level in the sight glass will fall 
from the normal position and so give an indica- 
tion that irrigation is becoming necessary. 
After irrigation an equivalent amount of water 
must be added to the container to compensate; 
any rain falling is caught in the container and so 
gives it own compensation. The indication is 
of the deficit of moisture in the soil below the 
field capacity. 

When Joseph Lucas, Limited, Birmingham, 
introduced their hydrostatic transmission units 
there was not very much general interest taken 
in them. However, shown fitted to a model 
tractor the system definitely proved one of the 
major attractions. The model had a single 
pump unit driving two similar motor units, one 
on each driving wheel of the tractor. This 
arrangement allows for differential action on 
turns but does not provide for locking the wheels 
together to prevent single wheel spin. The 
system replaces the conventional clutch, gearbox, 
differential, and brakes, and gives control of 
speed and direction by a single lever. Moreover 
as there are no gears, the speed becomes step- 
lessly adjustable giving a better choice for 
working. Hydrostatic transmissions are already 
being used in some earthmoving equipment and 
on delivery vehicles, both in this country and 
abroad; hitherto, however, the high cost has 
limited their use. The units now being made by 
Lucas are mass produced with consequent reduc- 
tion in price to almost that of the conventional 
equipment they replace. Further reductions are 
hoped for. Also the pump can supply other 
hydraulic equipment on the tractor, thereby 
again reducing the number of components. 
Pressures used are up to 3,000 lb per sq. in. 

Electronics and instrument engineering may 
not seem at first sight to have much place in 
agriculture but both were at Smithfield, and in 
several applications. The two in which both 
meet are electric fencing and milking machines; 
the point of similarity being that both involve 
a pulse action. In the case of milking machines it 
has been found that bet- 
ter results are obtained 
if the suction is applied 
intermittently, in fact 
more in keeping with the 
natural sucking action 
of a calf. Consequently 
there has to be a tim- 
ing mechanism to regu- 


late the action. Again 
experience has proved 
that the periods of 
suction and _ release 


should not be equal, 
leading to a wonderful 
field of possibilities for 
the electronics engineer 
to devise the appropriate 
controller. Probably the 
majority of dairy farms 


now have milking 
machines, so the market 
is large. 


In electric fencing, 
too, a pulse is needed 
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to step up the battery output to a hig); enough 
voltage to be effective. Again a timing ang 
contact mechanism is needed. Morcover the 
use of an intermittent pulse on the wire Ncreases 
the life of the battery very greatly and so reduces 
the running cost of this type of fencing which ig 
growing ever more popular judging by the num. 
ber of firms that were exhibiting it. 

Electronics comes to its own, also, in the field 
of level indication. Fielden Electronics, Limited, 
Wythenshaw, Manchester, had a varied display 
of equipment showing how levels in silos contain. 
ing vastly different materials could be indicated, 
One model showed also how a conveyor could 
be controlled by the level indicators so that the 
bin should be kept topped up to within constant 
limits; in this case it represented a bin of grain, 

For handling grain in bulk there were q 
variety of conveyors and elevators. Two port. 
able units were the Devayor made by Helicoid 
Flight Conveyors, Saltney, Chester, and the 
Quicklift made by Opancol Limited, 3/4 Sher- 
wood Street, London, W.1. Both are in the 
form of tubes with an Archimedian screw to 
move the grain, and are powered by an electric 
motor mounted at the upper end. The former is 
available in lengths up to 21 ft and is of electric 
resistance welded tube, while the latter is avail- 
able in unit lengths to give up to 25 ft by the 
addition of extension pieces. Such conveyors 
have many obvious uses where granular material 
has to be transferred. 

With the coming into force of the regulations 
regarding the fitting of guards for tractor p.t.o. 
shafts, there have been some modifications in 
design. Atkinson’s Agricultural Appliances 
Limited, Kendal Street, Clitheroe, Lancashire, 
were exhibiting a corrugated rubber flexible 
sheath for fitting over the shaft running from the 
tractor to the implement. At both ends of the 
sheath are metal cones that fit snugly over 
the universal joints and provide the required 
degree of protection. The smooth body of the 
guard rotates with the drive but, being only 
held in position by the end pressure of the cones, 
will slip if any external force is applied to it as 
would be the case if a hand or piece of clothing 
were laid on it. Obtainable in various lengths, 
the corrugations allow for quite large variations 
such as might occur during operations. 

There were many examples of the small 
powered cultivator with attachments. One of 
the larger was the Howard Rotavator shown in 
Fig. 2. This has a 7 h.p. engine and can be 
adapted to haul trailers. Others had engines of 
from 34cc upwards but all were essentially 
wheel mounted workheads to which could be 
fitted tillers, cultivators. weeders, hedge trimmers, 
lawn mowers, saws and pumps. 


Fig. 2 Becoming ever more popular are the 


smaller cultivators with many attachments. 
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Companies in the News 


Cash for Industry 


New sources of hard cash are arising, old ones 
are fading away. Industry ; should be aware 
of the change for it affects quite vitally its ability 
to grow and prosper. This was the core of the 
message handed out to an audience of industri- 
alists by Mr. J. B. Kinross, the general manager 
of the Industrial and Commercial Finance 
Corporation. Mr. Kinross read a paper entitled 
“ Financing Industry,” in which he reviewed the 
main trends in the British money market, one 
into which industrialists must venture increas- 
ingly “in this inflationary age.” 

The Stock Exchange would decline in impor- 
tance.for the whole pattern of money availability 
was changing. Largely owing to the impact of 
surtax and death duties and the resultant shortage 
of working capital “* the jobbing system is now 
waning and a free market no longer exists in a 
host of shares.” This undermined the principal 
function of the Stock Exchange. The large 
private investor was on the way out and the 
small investor on the way in: “ in the aggregate 
the small investor is even now an important 
source of saving and will continue to grow.” 
Mr. Kinross urged the appointment of a Govern- 
ment committee to study how these savings could 
best be channelled into industry. The other major 
factor is the growth in importance of the institu- 
tional investor, such as insurance companies, 
building societies, pension funds and investment 
trust companies. The large institutions are now 
willing to subscribe for sound and _ sizeable 
redeemable issues unquoted on any stock 
exchange, and, therefore, the amount of new 
capital raised each year which does not seek 
any stock exchange quotation is rising. ‘“* The 
future belongs to the extremes,’ Mr. Kinross 
declared, “‘ the large institution and the smal! 
investor. I doubt if the present machinery of 
the Stock Exchange can cope adequately with 
either of these.” 

From his own unique position of advantage 
as the manager of an organisation tailor-made to 
provide risk capital, Mr. Kinross defined the 
qualities in an enterprise which attract the new 
investor. They dislike a company to be depen- 
dent ““upon one man rather than ona team,” 
they take much notice of profits records: ‘“* if 
the past profits have been relatively free from 
violent fluctuations, this will have a favourable 
effect on the terms quoted.”” Next they look to 
growth industries, disliking trades ** which suffer 
from some basic defect such as excess manufac- 
turing capacity, an unduly high tariff protection, 
or perhaps a secular trend of declining demand.” 
Finally, they look for “* balance and moderation ” 
in the conduct of a company’s affairs, ‘* especially 
in such matters as directors’ remuneration and 
dividends.” 


Car Reservations 


The chairmen of the British Motor Corporation, 
the Standard Motor Company, the Rootes 
Group, the Rover Company and Lucas have 
told a fine success story for the past year’s 
activities. The general pattern is one of record 
or near-record output and profits up close to the 
industry’s peak performance in 1955. In dealing 
with their prospects, the chairmen express 
confidence, but it is qualified—by uncertainty 
about the effect of the Common Market, a 
downward trend in the demand for commercial 
vehicles, a slight concern about the industry's 
dependence on the United States market and an 
anticipation of reduced demand from primary 
commodity producing countries due to a fall 
in their incomes. Despite these qualifications 
the feeling the chairmen transmit is that ‘* the 
sky’s the limit * in the demand for cars and that 
the trend of output will continue sharply upwards 
for some years. 

How finely everything is balanced was well 
expressed by one of the leaders of the industry, 
who remarked to this journal recently ‘ the 


whole of our prosperity is hinged on our exports 
to the United States. They account for some 
15 .per cent of car production—the whole 
difference between prosperity and slump.” The 
chairman of Rover, Mr. S. B. Wilks, says the 
company “can face the future with confidence, 
but there will be difficulties. At the present time 
trade is quiet in several of our important markets, 
particularly Australia, New Zealand, South 
Africa and the Middle East. In common with 
the rest of industry we are still concerned about 
rising costs and their effect on our ability to 
compete successfully abroad.” Sir Leonard 
Lord, chairman of BMC, also spoke of “ the 
gradual brake on demand ” in the same markets. 

The seasonal pattern has largely returned to 
the car trade, but the swings are less violent than 
they were between the wars. The industry’s 
main hope to sustain growth this winter lies 
in the assumption that off-season and free hire- 
purchase equals peak season and hire purchase 
restrictions. 


Mint of Medals 


One of the most exclusive of all British mono- 
polies, the Royal Mint, has had a wonderful 1957 
which included substantial export business. 
Quite apart from coins, medals and decorations 
play an important part in the Mint’s activities. 
Nearly 120,000 of them and 98,000 clasps were 
made during the year, including a long service 
medal for the Special Constabulary Forces in 
colonial territories, the championship medal for 
the Pony Club Mounted Games at the Horse of 
the Year Show, a medal to commemorate the 
independence of Ghana, and one to com- 
memorate the centenary of the state of British 
Columbia. A replica of the Common Seal of 
the City of London was made, as well as seals for 
Government departments at home and abroad. 

Nearly 508 million coins were produced, some 
8 million more than the previous year. Fifty- 
nine per cent of this was for the United Kingdom, 
the remainder being almost equally divided 
between Commonwealth and foreign countries. 
Overseas coinages comprised 51 denominations 
for 18 different countries. The United Kingdom 
took less coins than the previous year—a 
symptom, perhaps, of the effectiveness of Mr. 
Thorneycroft’s last stand, although the Mint 
claims that it resulted simply from their having 
taken in less silver coins to melt down, some of 
which went to repay the Lend-Lease debt to the 
United States. Among the 300 million coins 
minted for the home market, were 2 million 
sovereigns. It would be interesting to know how 
profitable these operations really are, and how 
big an earner of foreign exchange the Mint has 
become. 


Adamant and Western 


The light engineering industry has, over the past 
twelve months, operated at a lower level than 
the previous year. Lower production and fewer 
orders have brought keener competition and 
lower profit margins. These were comments 
included in the annual statement of Mr. F. G. 
Matravers, chairman of Adamant and Western 
Engineering. Despite the lifting of hire-purchase 
restrictions and the encouragement being given 
to investment by successive Government 
measures, Mr. Matravers could not foresee 
**the prospect of any real improvement ” in the 
company’s own field of operations during the 
current year. The principal products are steering 
gear, sold to makers of commercial vehicles, 
aircraft components and accessories, printing 
machines, thermostats and electronic equipment. 

Adamant and Western have aggregate capital 
and reserves of £1-73 million and £320,000 in 
cash and short term loans. This is the result of 
careful husbandry of resources, beginning with 
the building of a new firm, Western Manu- 
facturing, upon the ruins of the Miles Aircraft 
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Company. A series of successful ventures such 
as the Biro pen (sold to Swan) and profitable sub- 
contract work, mainly for the aircraft industry, 
retrieved the position. Amalgamation with 
Adamant Engineering, an old established com- 
pany of steering-gear makers in Luton, was the 
first step towards the building of an engineering 
group. The entire facilities of the two companies 
are now being concentrated at Sonning, near 
Reading, where the company owns a large area 
of development land. 


Broad Accent in Lancashire 


Since 1931 Lancashire and Merseyside Industrial 
Development Association has undertaken the 
task of ‘Selling’’ South Lancashire to the 
would-be immigrant industrialist in an attempt 
to attract work to areas of unemployment. An 
account of the work of the Association is given 
in a handsomely produced report /ndustry in 
South Lancashire, which has recently been sent 
to selected industrial firms. Some 40 factories 
employing over 7,000 workers have been taken 
by firms new to the area since 1946. The 
report shows that the 150,000 workers are 
divided between coal mining, glass manufactur- 
ing, engineering, textiles, food and drink, and 
clothing. Ventilation machinery for the Mersey 
Tunnel was made by Walker Brothers (Wigan) 
Limited. This firm is now engaged on a large 
sub-contract for rail-car gear boxes for British 
Railways modernisation scheme. Walmsleys 
(Bury) Limited, the well-known paper-making- 
machinery firm is also established in Wigan. 
Macdonald and Company (Haydock) Limited 
are specialists in fabricated steel work, includ- 
ing 25,000 gallon storage tanks, as well as 
equipment for the National Coal Board. Powell 
and Company, of St. Helen’s, have developed a 
continuously-operated press for processing waste 
paper. The Triangle Valve Company of Wigan 
produce all kinds of industrial valves, particularly 
for use in the oil industry. One of the oldest 
engineering establishments in the area is the 
Vulcan Foundry, whose diesel locomotives today 
have trains in every part of the world. It was 
founded by Robert Stephenson and Charles 
Tayleur the Liverpool engineer, in 1930. Since 
1955 it has been a member of the English Electric 
Group. From the account of the activities given 
in this interesting report it is clear that the accent 
in South Lancashire is on development. 
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Clean Coal Two Ways’ 


The problem of taking the dust and dirt out of 
domestic coal deliveries is one of which merchants 
have to take increasing notice, faced with the 
growing competition from fuel oil. The Char- 
bonnages de France, the French equivalent of 
the National Coal Board, has produced an 
interesting solution. This is to pack house 
coal in a specially designed triangular jerrican. 
The coal is delivered in the can and can be 
tipped from it straight into the stove or grate. 
The cans which are made of corrugated sheet 
metal hold about 33 1b of coal. Although a 
very convenient method of handling, this is 
also an expensive one. The deposit on each can 
is 900 to 1,000 francs (say 17s) and delivery is in 
minimum lots of 10 cans. It is perhaps not 
surprising, therefore, that the scheme, which has 
been in existence for over two years, is only 
operated by a few merchants. 

In England, a different solution to the coal 
delivery problem has been developed making 
use of non-returnable, multi-wall paper sacks. 
These hold 56 1b of graded coal and each bag 
has a coloured label describing the contents. 
The housewife can take a bag of ‘* house coal 
doubles * home on the back seat of her car and 
know that no mess or dirt will be involved. 
The big advantage of this scheme is that there is 
no depesit to collect on containers. Medway 
Paper Sacks Limited, a subsidiary of Reeds are 
manufacturing coal bags. In Penzance the firm 
of J. H. Bennetts Limited has been operating a 
clean coal delivery service for over a year. 
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Gathering Winter Fuel 


UEL processing and disposal of waste products 
—uranium and thorium resources. 


Calcining Radioactive Waste Products 


The USAEC have announced the start of con- 
struction on a pilot plant at its National Reactor 
Testing Station, Idaho, for calcining high-level 
radioactive liquid waste products. The waste 
calcination facility is designed to reduce high- 
level liquid radioactive wastes to safer and more 
storable solids. Laboratory and_ pilot-plant 
models demonstrated that the calcining process 
will reduce the volume of liquid waste to about 
one-seventh of its present bulk. The new 
facility, capable of handling one gallon of waste 
per minute, will provide prototype experience 
for full-scale plants. Developed by scientists of 
Phillips Petroleum Company and Argonne 
National Laboratory, the fluidised-bed calcina- 
tion process is a mechanically simple means of 
rendering less bulky and significantly less corro- 
sive the fission product solutions resulting from 
fuel element processing for recovery of unburned 
uranium. Work to date has indicated that 
fluidised bed calcining of radioactive wastes 
should be economically competitive with liquid 
storage and have less hazard potential. The 
arrangement of the fluidised-bed calcining plant 
is shown in the adjacent illustration. 

The process, called calcination, involves 
evaporating the water, decomposing the nitric 
acid to oxides of nitrogen, and converting 
aluminium nitrate to aluminium oxide. The 
calcination process yields a granular solid alumina 
product containing all fission products removed 
from the fuels except those contained in the dust 
entrained in the calciner fluidising air. The 
fluidised bed temperature is maintained in the 
region of 400 to 500 C. These products are 
removed by scrubbing and filtration techniques. 
A portion of the ruthenium volatilises in the 
calciner, and is separated by adsorption. Since 
some of the highly radioactive fission products 
must decay for periods as high as 800 years 
before they can be safely discharged to water 
and air, the value of this process which * fixes ” 
the radioactivity in a less mobile form is imme- 
diately evident. This type of treatment will not 
impair the preliminary or subsequent separation 
of special fission product values (radioisotopes). 
Disposing of Fission Wastes in Glass 

A new method by which radioactive liquid 
waste from nuclear energy plants can be converted 
into lumps of glass-like substance for burial 
underground or disposal in the sea has been 
developed by the UKAEA. Calculations sug- 
gest that fission wastes from a year’s activity 
could be contained in a glass cube of 20 to 30 ft 
edge. In Canada success is reported to have 
been achieved using a cheap mineral known as 
nepheline syenite, which readily absorbs radio- 
active acid solutions to form a gel. The gel is 
baked and fired to form a glass which is said to 
hold the radioactivity so well that the leaching 
rate is about that at which glass itself dissolves 
in water. 


Disposal in Clay 


Another process being developed for the 
disposal of radioactive materials is illustrated at 
the right of this page. A spaghetti-like clay is 
shown emerging from a nozzle. The clay, placed 
in a column, is said to filter radioactive products 
from liquid wastes. The clay is fixed by a baking 
process, after which the clay is buried. Developed 
at. the United States Brookhaven National 
Laboratory, the method is believed to have 
promise for the permanent disposal of fission 
wastes. 


Uranium Isotope Separation in France 


Because certain of her reactors require enriched 
fuel and because the plutonium produced in 


existing and certain projected reactors is already 
committed, the French Government, which is 
anxious to remain independent of foreign 
supplies, has decided to set up a uranium-isotope 
separation plant. For several years the Comis- 
sariat a l’Energie Atomique have been studying 
the development of a process for enriching 
uranium with isotope 235, based on the principle 
of gaseous diffusion. In as much as all countries 
that have pursued research in this direction and 
constructed industrial installations, have sur- 
rounded their work with rigid secrecy, the 
Atomic Energy Commission was obliged to 
approach the various physico-chemical and 
technological problems with little or no prior 
knowledge. This research has been conducted 
by the Department of Physical Chemistry and 
by the Industrial Division of the Commissariat. 
The latter has, in addition, awarded research 


An improved fluidisation process has 
heen developed in the United States 


for processing spent reactor fuel. 
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contracts to universities and to firms in private 
industry. 

A private corporation, the Société de 
Recherches et Techniques Industrielles (SRTI) 
founded jointly by the CEA, the CSF, Ugine and 
Rateau, has been established for developing the 
engineering processes on an industrial scale. By 
the beginning of 1957, this research had reached 
a point where it was possible to undertake the 
construction of an experimental isotope separa- 
tion plant. This installation was designed as a 
prototype leading directly to the construction of 
an industrial isotope plant. It will assemble 
the partial results already obtained by theoretical 
research and by semi-industrial experimentation. 
The construction of such a plant has teen 
undertaken. An initial budgetary appropriation 
of 25,000 million francs has already been especi- 
ally allotted and has enabled preliminary work 
to get under way. 

The Commissariat considers that essential 
international co-operation in the various fields 
of nuclear research would be facilitated by the 
exchange of information thus far kept secret. 
For this reason they decided to publish, on the 
occasion of the Second International Conference 
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for the Peaceful Uses of Atomic Energy at Geney, 
the principal results obtained by French research 
workers concerning uranium isotope separation 


Fission Product Plant at Oak Ridge 


The USAEC have announced that a ney 
facility at Oak Ridge, designed to demonstrate 
on a pilot plant scale the processing ot} long-lived 
radioactive fission products, has started pre. 
liminary operations. After a period of experi. 
mental operations which started on 7 August 
the facility, known as the Multicurie Fission 
Products Pilot Plant, will be used to isolate 
large quantities of radioisotopes for peacefy| 
applications, principally in the industrial field, 

The plant is equipped for the separation, 
purification and fabrication of kilocurie quanti- 
ties of such isotopes as caesium 137, promethium 
147, cerium 144, strontium 90 and technetium 99, 


Fast Reactor Fuel Processing 


The economic implications of shortening fue! 
cooling time have been studied for a 1,000 MW 
fast reactor power station using a plutonium 
alloy fuel in the core. The likely saving on 
annual interest charges by reducing cooling time 
from 120 to 30 days would be equivalent to a 
reduction in processing plant costs of 50 per 
cent. It is considered that a pyrometallurgical 
process should be developed, as this represents 


Radioactive wastes may also be 
treated by a process employing 
a spaghetti-like clay in which 
the fission products are fixed. 


the most favourable approach to shortening 
cooling times. (F. Roberts and K. M. Towers: 
Atomic Energy Research Establishment, Har- 
well.) 


Fuel Resources 
Promising Uranium Deposit in Australia 
What is said to be the most promising uranium 
discovery yet made in Victoria is reported from 
Lake Boga, south of Swan Hill. The deposit, 
which includes torbernite, is being investigated. 


Australian Uranium Mine 


Last month the uranium mine and treatment 
plant at Mary Kathleen was formally opened. 
The first uranium oxide was produced some 
four months before. 


Australian Uranium Contracts 


The Australian uranium mining companies, 
United Uranium NL and South Alligator 
Uranium NL, have signed contracts with the 
United Kingdom Atomic Energy Authority for 
a total of £A6 million for supply of uranium 
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oxide to tne authority. It will be used in the 
British authority's nuclear power programme. 
The contiict will provide incentive for the 
United company to develop ore reserves. 


Fuel for Australian Advanced Reactor Studies 


The sale to the Commonwealth of Australia 
by the United States of a total of 4-5kg of 
uranium 235 in various forms of uranium en- 
riched to 90 per cent was provided for in two 
contracts signed recently under the terms of the 
agreement for co-operation between the two 
countries. The enriched uranium will be utilised 
by Australia in research projects. One contract 
provides for the sale of 3 kg in the form of a 
uranium-aluminium alloy, cast billet, and | kg 
of pure uranium in metal billet form. The other 
contract provides for the sale of 500gm of 
uranium 235 to be contained in uranium hexa- 
fluoride (UF,), enriched to approximately 90 per 
cent uranium 235, for conversion to uranium 
dioxide UO,. The material will be used for 
general research at Lucas Heights in connection 
with the development of high-temperature gas- 
cooled and liquid-metal fuelled reactor systems 
in the fields of reactor physics and neutron 
economy. 

High Enrichment Uranium for Sale 

The USAEC is prepared to sell uranium 
enriched to more than 99-97 per cent in the 
uranium 238 isotope. This form of uranium is 
not available from any commercial sources. 
Natural uranium consists of about 99-3 per cent 
uranium 238 and 0-7 per cent uranium 235. 
The material now being offered has been enriched 
by the electromagnetic process at the Commis- 
sion’s Oak Ridge National Laboratory, Oak 
Ridge, Tennessee. Uranium enriched in the 
isotope U-238 is used in gram and milligram 
quantities in specialised fields such as in research 
for precision cross-section neutron measurement 
and in fission chambers for routine measurement 
and control purposes. The material will be sold 
from the Commission’s Oak Ridge National 
Laboratory in three forms as follows: 


Per gm. of 
uranium 


U,O, (uranium oxide) .. ee . : $15-25 
}-in diameter cast rod 316-50 
Metal foil . $16-75 


The prices listed do not include transportation 
or the standard handling charge of $14-00 per 
shipment. Additional information about the 
characteristics of this material may be obtained 
by writing to the Oak Ridge National Labora- 
tory, PO Box X, Oak Ridge, Tennessee. 
Searching for Uranium in Britain 

The search for uranium in Britain is likely to 
be extended to northern England, north and 
central Wales, and the southern uplands of 
Scotland. The results of an aerial survey carried 
out in west and central Cornwall last year by the 
atomic energy division of the DSIR’s Geological 
Survey were sufficient to merit exploratory 
drilling, and the survey area has been extended 
to cover the rest of Cornwall and much of Devon 
and Somerset. 


Major Uranium Mill 

What is said to be the largest United States 
uranium mill to date has recently come into 
operation at Grants, Ambrosia Lake, 80 miles 
west of Albuquerque. It is to have a capacity 
of 3,500 tons of ore daily. 


Uranium Bid May Lead to Market Price 


_ The International Atomic Energy Agency has 
invited sealed tenders from eleven member 
countries for three tons of natural uranium in 
the form of metal ingots or billets. The invita- 
tions were sent out following a request to the 
Agency from Japan to obtain material for the 
fabrication of fuel to be used in a research reactor. 
The IAEA board of governors authorised the 
director general to ask for tenders from all those 
members that have offered special fissile material, 
enriched uranium or source material to the 
Agency. These ten countries are Belgium, 
Canada, Czechoslovakia, India, Norway, Portu- 
gal. Union of South Africa, USSR, United King- 


dom and United States. So far only France 
has asked to be added to the invitation list. 
This is the first time that natural uranium has 
been the subject of bids on an international scale. 
It is hoped that the bidding will lead to something 
approaching a market price. The figure is 
expected to be lower than that charged by the 
United States in its own transactions, which is 
$40 per kg. 


Thorium Reserve 


The directors of Thorium Limited point out 
that many years may elapse before the poten- 
tialities of thorium compounds can be developed 
to the stage where they become an economic 
commercial proposition. 


Nuclear Supply Agency 

The statute regulating the operations of the 
Nuclear Supply Agency which is to be set up by 
the European Atomic Energy Community 
(Euratom) has now been published in the 
official journal of the European Communities. 
The Agency will have a right of option on all 
ores, source materials and special fissile materials 
produced in the Community countries, and an 
exclusive right of concluding contracts relating 
to the supplies of ores, etc., coming from inside 
or from outside the Community. The agency, 
which will be financially independent, will 
operate according to commercial rules but will 
not seck to make a profit. Except in the case 
of a shortage (which as far as the most important 
nuclear materials are concerned does not seem 
likely in a foreseeable future), the agency will 
act purely as the intermediary between supplier 
and consumer. The Euratom Commission, 
under whose control it will operate, considers 
one of its principal tasks the creation of confidence 
between these two sides of the Community's 
nuclear industries. To facilitate this, a consulta- 
tive committee representing their interests is to 
be set up which will have to be consulted before 
major decisions are made. The capital for the 
agency's operations is being subscribed by five 
of the six members of the Community. The 
Federal Republic, France and Italy will each 
contribute 28 per cent, while Belgium and the 
Netherlands will provide 8 per cent each. 


Notes and News 


Fourth Calder Reactor and Plutonium Production 


Last week the fourth reactor at Calder Hall 
came into operation, and, with its companion 
reactor in the Calder B station, will begin supply- 
ing electricity to the grid next March. This 
third reactor is already producing plutonium 
but owing to damage to a_ turbogenerator 
electricity production has been delayed. The 
eight reactors at Calder Hall and Chapelcross (see 
Atomic Review 21 November) are to have a 
combined output of 368 MW and will produce 
about 400 kg of plutonium a year. 


Dungeness Site Opposed 

The Nature Conservancy is strongly opposing 
the scheme to build a nuclear power station at 
Dungeness in Kent. The inquiry is being held 
at Lydd. 
Atomic Power Station on the Tay? 
A suggestion was made in the House of Com- 
mons recently by Mr. G. Nabarro that the 
Secretary of State for Scotland should reverse his 
present decision to proceed with the building 
of a hydro-electric power station in the far north 
of Scotland, and substitute for it the construction 
of an atomic power station in the Firth of Tay, 
where conditions were ideal and where building 
workers could be gainfully employed. The 
matter arose during a discussion on the high 
level of unemployment in the building trade in 
Dundee, and Mr. Richard Wood, the Parlia- 
mentary Secretary to the Ministry of Labour, 
promised that Mr. Nabarro’s suggestion should 
be considered by the Scottish Office. 


Franco-Belgian Power Station 
It is reported that three Belgian firms are 
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setting up a joint concern to be called Centre 
et Sud to co-operate with Electricité de France 
in connection with a nuclear power station to be 
built near the Franco-Belgian border. _ Inter- 
brabant is one of the firms concerned. 


Israel Proposal 


Professor E. D. Bergmann, head of the Israel 
Atomic Energy Commission, is understood to 
have expressed the view that Israel will have a 
power reactor by 1965. 


German Power Reactors 


It has been reported that the German sub- 
sidiary of Babcock and Wilcox is to design a 
100 MW nuclear advanced Calder-type power 
station for a group of West German power 
companies. A similar project has been invited 
from AEG, whose plant will employ a super- 
heater. 


Television for Latina Station 


A contract to supply television equipment for 
the first Italian nuclear power station at Latina 
has been awarded by the Nuclear Power Plant 
Company to Pye Limited. 


Indian Nuclear Power 

The Prime Minister of India has said that his 
Government had decided to include a minimum 
of 250 MW of nuclear power in the electricity 
programme of the third five-year plan. 


CERN Budget Approved 

The council of CERN (European Organisation 
for Nuclear Research) approved contributions 
from the twelve Member States totalling 
55,000,000 Swiss francs (£45 million) for 1959. 
This compares with a budget of 56,000,000 Swiss 
francs for 1958. 


Supermarine Accelerator Components 

The nuclear division of Vickers-Armstrongs 
(Aircraft) Limited have undertaken the design of 
components for the injector of the 7 GeV proton 
synchrotron to be built at the Rutherford Labora- 
tory of the National Institute for Research in 
Nuclear Science. These include the liner, drift 
tubes, vacuum vessel and magnet supports. The 
division will also tender for the manufacture of 
these items. 


Yugoslav Fatality 

A Yugoslav engineer is reported to have died 
from radiation injuries in a Paris hospital as the 
result of an accident that occurred six weeks ago 
at the Boris Kidrié research institute near Vinca. 
The accident was reported in Atomic Review on 
24 October. 


Looking Back 


The 9th Rutherford Lecture was given before 
the Physical Society on 28 November. Professor 
Niels Bohr spoke on the * General Implications 
of the Discovery of the Atomic Nucleus.” To 
what must have been one of the largest audiences 
ever attending a Physical Society lecture, Pro- 
fessor Bohr described the early work carried out 
on problems of atomic structure. He spoke 
warmly of the character of Rutherford, under 
whom he worked for several years, starting in 
the spring of 1912. The most interesting part 
of his lecture, however, was his personal reminis- 
cences of the scientific scene at this time, prior to 
the publication of his theory of the atom in 1913. 
Among the distinguished members of his 
audience were Sir John Cockcroft and Sir Charles 
Darwin; the latter proposed a vote of thanks to 
Professor Bohr. 


Catherine Wheel 

Many will be wondering why no responsible 
authority has proposed the following fascinating 
experiment. Place 150 hydrogen bombs at the 
equator with their principal axes of discharge 
directed tangentially in the same sense and fire 
simultaneously. The resulting levity (depending 
on latitude) might make a welcome change. 
Those of us not projected into space might also 
enjoy the benefits of a six-hour day. 
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The Human Element 


Discredited Men 


Certain men, and not the machinery available for 
the settling of differences, were the cause of the 
costly strike at London Airport last month. 
Few reports of. courts of inquiries in recent years 
have had so many biting things to say about 
individuals. Basically, it is the promotion of 
political ends under the cover of industrial action 
which created the embittered atmosphere under 
which a successful call for an unofficial strike 
could be made. 

The dispute arose when four thousand engi- 
neering maintenance workers at the airport 
imposed a ban on overtime during September 
and October as a protest against the employers’ 
** inept and dilatory handling ” of a wage claim. 
On 13 October, BOAC took action to dismiss 
27 men who refused to work overtime and the 
strike began. It lasted eight days and, according 
to the employers, cost over £1 million. The 
court found it “* difficult * to regard the dismissal 
of certain men as unreasonable, ‘* however 
regrettable it may have been.” They consider, 
however, that BOAC were open to some criticism 
when—on the second day of the strike—they 
put forward proposals “ designed to set limits 
on the activities of the shop stewards.” These 
proposals might have been made more properly 
after the strike was over. Moreover, the court 
pointed out that a resolution submitted by the 
unions—*‘ which could have formed the basis 
of a resumption of work *’—was rejected by the 
employers. 

Most of the blame for the troubled atmosphere 
at London Airport was placed on “* the disruptive 
actions’ of Communist shop stewards. The 
court warns the unions of the dangers, when the 
influence of the Communist Party is known of 
giving a free hand to “*a few men of persever- 
ence * who are “ prepared to exploit the loyalty 
of their fellow workpeople for their own ends.” 
Uncomplimentary things were said about the 
chief protagonists—including Mr. S. Maitland, 
the dominant shop steward—and one “ out- 
sider,” Mr. lan Mikardo, M.P., who had in 1957 
addressed an unauthorised meeting of ,BOAC 
workers, and had latterly expressed views blaming 
“an alleged change in Government policy 
towards civil aviation together with a change of 
personnel to BOAC.”’ The court warned unions 
to be aware of ** the intrusion of political issues 
into industrial relations.” Sir Gerard d’Erlanger, 
the chairman of BOAC was criticised for hold- 
ing himself aloof when a meeting with the shop 
stewards might have materially improved the 
situation. 

On the constructive side, the court concluded 
that ** we are emphatically of the opinion that it 
is imperative to re-establish the authority of the 
National Joint Council ... We have been 
forced to the view that in the past there has 
been inadequate responsibility and leadership 
at various levels on both sides (of the council) 
and that this has given scope and encouragement 
to certain militant elements . .. We think it 
important that the shop stewards and _ their 
committees should have their powers more 
clearly defined and circumscribed. But we also 
believe that some improvements in the machinery 
are both possible and desirable.” 


Canutes at the Coal Face 


If talk could shift the large stocks of coal now 
mounting outside every colliery in western Europe 
they would have been gone by now. The 
European Coal and Steel Community have had 
a plan for doing something about it and the 
various trade union organisations both here and 
on the Continent have joined in the argument. 

It is not easy to get international agreement 
on common union policies once these get 
beyond vague resolutions. The recent boycott 
of shipping flying flags of convenience was a 


case in point. In the case of coal it may be no 
easier, for the problem which faces the Con- 
tinental coal industry is to a large extent the 
long-term contracts for low-priced American 
coal which were signed at a time of coal shortage. 
In this country the problem is different, namely, 
how to move large tonnages of coal which are of 
a kind few people will use and how to get back 
customers who have switched to oil. 

Most miners’ schemes for dealing with a coal 
surplus involve making coal scarcer and there- 
fore dearer. This is not likely to commend 
itself to marginal coal users and depends for its 
success On governments carrying out the kind of 
** national fuel policies ’’ which are euphemisms 
for restriction of competition from substitutes. 
But the miners are bound to persevere with their 
attempts as long as coal’s long-term investment 
programmes both here and on the Continent 
remain intact. 


All the World’s Wisdom 


A most stimulating paper of absorbing interest 
was read at the National Conference of the 
BIM by Mr. Clarke Myers and Mr. F. A. Kirby, 
respectively director of the IMEDE management 
development institute, and managing director 
of the Nestlé Company Limited, on ‘ The 
Nestlé Training Centre at Lausanne.” In 
mid-September, 1957, a group of middle manage- 
ment executives from all over the world began 
an 84 month course in business administration 
at the Bellerine Estate on the shores of Lake 
Geneva. The training centre was sponsored by 
the Nestlé Company and set up in conjunction 
with the University of Lausanne. The length 
of the programme, the method of teaching and 
the age of the participants were established with 
the advice of three professors from the Harvard 
School of Business Administration. The senior 
teaching staff are drawn from American univer- 
sities, but younger men have been secured from 
many countries. Executives who have partici- 
pated in the course have come from major indus- 
trial concerns all over the world, including 
Courtaulds Limited. 

Space precludes a detailed account of the 
subjects taught or of the methods used. They 
are of the most modern and draw full benefit 
from the most advanced thinking in every leading 
industrial country in the western hemisphere. 
The emphasis is international. As Mr. Myers 
quoted ** at IMEDE the men are exposed to the 
thinking of men from many countries no one 
of which is dominant. They study together with 
others from many companies which operate on 
an international basis.” The course is described 
as a long-run investment; “ these men” (who 
attend) have on the average 30 years of their 
careers ahead of them.’ But shorter courses 
are also being prepared. 

IMEDE can hardly be described as an experi- 
ment. It is a highly successful venture. The 
language is English. It seems a pity that so 
few of our large companies and nationalised 
industries—suffering as they do from acute 
in-breeding—do not send their bright young men. 
They should go and see for themselves. 


Top Brass 


The role of the top executive in a large organ- 
isation was the subject of a paper read by Sir 
John Elliott, chairman of London Transport, to 
the National Conference of the BIM. He began 
by stating his belief that “‘ the character and 
outlook of the top executive, and his attitude 
towards his colleagues, staff and customers, have 
a real effect on the way in which the business is 
run, and on the lives of all those influenced by it. 
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In a large organisation, if “the boss ” is go 
remote from the man on the job tha: he has 
little or no effect on the way things are done. 
then there is something wrong with that business. 
Sir John Elliott drew liberally from the 
accumulated experience of London Transport 
and quoted from its two great architecis, Lord 
Ashfield and Frank Pick. On the type of 
organisation he quoted Ashfield. “‘ No organ. 
isation, great or small, can survive unless 
everybody in it knows that, both in matters of 
policy and daily administration, they can ge 
clear binding decisions without fumbling and 
procrastination. In matters of policy, there must 
be in the minds of all concerned the knowledge 
that once the issue has been thoroughly dis. 
cussed from every angle and everybody who is 
entitled to be heard has given his opinion, a 
decision will be taken which can safely be acted 
on in the sure knowledge that there will be no 
vacillation, and that those who have to carry it 
out, however difficult and unpleasant it may be, 
will be supported through thick and thin in the 
execution of the policy that has been decided 
on. 
On the man at the top, he said “* the business 
man, from the supervisor upwards, must be as 
well trained as the scientist, the engineer or the 
soldier; so I should like to see more history and 
biography being studied by our younger people 
in order that their imagination may be fired by 
tradition and their targets set by the example of 
the pioneers.” Quoting Ashfield again; ** making 
friends and being a good ‘ mixer’ are no sub- 
stitutes for wide reading, which is indispensable 
for anybody who may, in the fullness of time, 
be called upon to exercise great responsibilities, 
I sometimes hear people say that they are too 
busy to find time for reading. This is a serious 
self-criticism for, in my experience, men who 
have made their marks are almost invariably 
omnivorous readers....A_ study of  bio- 
graphies .. . will serve to enforce in vivid 
fashion the importance of the quality of sagacity 
and more than that, the need for both tolerance 
and patience, which in its most developed form 
is the art of timing, almost a sixth sense, without 
which no administrator can be successful.” 


Top Qualities 


Sir John’ Elliott's own definition of the 
character of the man at the top is a splendid 
statement of what to aim at. ‘ First, there must 
be quality, which compels respect; second, there 
must be competence which stimulates efficiency 
in others and, let us confess it, injects a certain 
amount of fear of making an ass of oneself in 
front of one’s betters; third, I think, come clarity 
and firmness, which ensure decision, save time 
and prevent muddle and misunderstanding; 
fourth, | would place serenity, which begets 
comfort, confidence and trust (this is not to be 
confused with affability, which is quite useful, 
or laziness, which is unforgivable); fifth, a 
degree of what, for want of a better name, 
I will call salesmanship, as in these days so 
much depends on the ability to put one’s policies 
over to staff and public alike. Lastly, and 
certainly as important as all the others, there 
should be humility, for the man at the top with 
a truly modest outlook will be proof against 
flattery, and a false sense of his own importance, 
will always be certain to hear other men saying 
what they really think and, having heard them, 
will be free to make up his mind and stick to it, 
with considerable advantage to himself and 
those around him”. 

In addition, he quoted from Frank Pick 
(comments, which like a dash of something out 
of a bottle, must be kept locked up): “ per- 
fection is only possible at the price of change and 
progress. Perfection is the enemy of sound 
administration. A spice of vice, a spark of 
irrationality, a fondness for inconsistency, a 
flash of genius—are they not all desirable, even 
essential, to the good conduct of administration? 
Yet the folk of the ‘ lowest common denomin- 
ator’ order are always opposed to them.” 





ENC 


On V 
tion | 
assoc 
cause 
Last 
the f 
of C 
serve 
nois} 
the | 
and 
fron 


raise 
repc 
brin 
the 

situ 
rou 
ade 


Air 
thet 
asp 

f 


ma 
wo 
res 
fac 
wo 
co! 
air 








ENGINEERING December 19, 1958 


In Parliament 


NOISE WILL DOUBLE 


On various occasions in the recent past, atten- 
tion has been drawn in parliament to problems 
associated with excessive noise, particularly that 
caused in industry and by high-powered aircraft. 
Last week, the subject arose again, this time in 
the form of an adjournment debate in the House 
of Commons, when Mr. Brian Harrison, Con- 
servative member for Maldon, called attention to 
noisy United States air bases in Britain and tu 
the special difficulties with which people living 
and working near military airfields were con- 
fronted. 

He said that it was particularly appropriate to 
raise the subject at that time because of Press 
reports that the United States Air Force were 
bringing over an even more powerful jet aircraft, 
the Voodoo, which was to be used in airfields 
situated in Britain’s countryside. People living 
round these sites fully realised the importance of 
adequate defence for this country, and, also, his 
speech was not an attack on the United States 
Air Force, but, when all that had been said, 
there was still a problem to face. It had three 
aspects, sound, vibration and air pressure. 

According to calculations that had been 
made, the sound factor in the United Kingdom 
would double over the next ten years. The 
result would be that, with increased noises from 
factories, transport and military aircraft, people 
would have an even worse time with the noises 
coming from the air and coming from these 
airfields. 


NOT UNLIKE AN EXPLOSION 
Distress caused, especially to old people and 
children, was considerable, said Mr. Harrison. 
Noise came not only from aircraft taking off and 
landing, but also from “ revving up,” and from 
the testing of engines. The noise when taking 
off was particularly bad because of that wonder- 
ful engineering device called an after burner, 
which came into use when the aircraft had taken 
off. The noise at such times was not unlike 
an explosion. 

The problem of after burners in take-offs could 
be eliminated, or at least reduced, by making 
certain that there was a strict routine as to at 
what height the after burner should be brought 
into operation and the direction in which the 
plane should take off. ‘“* Revving up” could 
also be done in areas where it would cause the 
minimum of damage. Another point he raised 
was that on damp days, when the cloud ceiling 
was low, noise produced was much greater than 
ona clear day, when noise tended to be dispersed 
up into the sky. 

Much could be done to reduce or eliminate 
noise during certain periods of the day, and he 
urged the Air Ministry to consider reducing 
military flying at weekends. The department 
should also examine the question of damage 
from sonic booms much more carefully. 


TEST-BEDS FOR AERO-ENGINES 


A number of members on both sides of the 
House spoke in support of Mr. Harrison’s 
motion that “ recognising that the operation of 
powerful aircraft necessary for effective defence 
presents special problems to people living near 
military airfields,” the Government be called 
upon * to do everything possible to reduce the 
inevitable disturbance and ensure that com- 
pensation claims for damage are dealt with 
fairly and promptly.” 

Mr. Geoffrey de Freitas (Labour) suggested 
that if landing fees were graduated according 
to the amount of noise that aircraft made, 
manufacturers would soon develop more silent 
engines. The Boeing 707 would be ruled right 
Out because it was too noisy. Of course, there 
was the difficulty of measuring high frequencies, 
but he felt sure that, in a few years’ time, some 
method would be devised for measuring loud- 
ness. Mr. Anthony Hurd (Conservative) thought 


that much more might be done in regard to 
compensation. 

Sir Eric Errington (Conservative) spoke of 
the noise factor experienced by people living in 
his area, where, in addition to the airfield of the 
Ministry of Supply at Farnborough, there was 
also the Blackbushe Airfield and the RAF 
Station at Odiham. Among the suggestions 
put forward by Mr. Frank Beswick (Labour/ 
Co-operative), was one to the effect that greater 
use might be made of test-beds in the testing of 
aero-engines. He did not think that the pro- 
vision of test-beds at airfields was usual and he 
recalled the view put forward once by the 
Department of Scientific and Industrial Research 
that sound could be almost completely elimin- 
ated in a test cell. It was possible, too, to erect 
baffles and bunkers, and he inquired whether 
anything in this direction was being done at 
military airfields. As to research on sound 
problems, he had not himself heard of any work 
being done on this aspect by the military authori- 
ties to equal the research and general inquiry 
being conducted on the civil side of aviation. 


PASSING THE SOUND BARRIER 
In reply, Mr. C. lan Orr-Ewing the Under- 
Secretary of State for Air, said that there were 
two problems in regard to vibration. The one 
was caused by low-flying subsonic aircraft and 
the other by supersonic aircraft. The possibility 
of buildings being damaged by vibrations from 
subsonic aircraft was currently being investi- 
gated by the Building Research Station. Pre- 
liminary studies of their results indicated that 
there was a possibility of minor crackings 
occurring if the height of an aircraft were about 
100 ft, although the matter was affected by the 
speed, direction of flight and type of aircraft. 

Supersonic flying was all carried out under 
ground control and the height of the aircraft 
was located for position. Should it be necessary 
to carry out flying of that kind over land, it 
could only be authorised for aircraft moving at 
a height at, or above, 30,000 ft. The rules 
applied equally to the Royal Navy, the Royal 
Air Force, the United States Air Force, and to 
aircraft under development by ministries and 
manufacturers. Passing through the sound 
barrier was now accomplished much more 
smoothly than at one time. The design of 
modern aircraft was such that the pilot merely 
saw the needle moving and there was no tremor. 

Research and development on noise reduction 
were matters for consideration by the Ministry 
of Supply, which had a major programme on 
hand, aimed primarily at civil aircraft, and the 
Air Ministry hoped to benefit from it. The 
existing design of silencers put a penalty on 
performance which could not be accepted in 
carrying out defence tasks. It had proved impos- 
sible to fit modern silencers to military aircraft. 

A MATTER OF MONEY ? 

It was an attractive idea, Mr. Orr-Ewing told 
the House, that airfields should be placed in 
remote areas, but many factors had to be taken 
into consideration. Foremost, came operational 
considerations: an airfield must be suitably 
situated for the task which its aircraft had to 
perform. Then there was other air traffic to be 
taken into account, which meant that one 
airfield had to be considered in relation to its 
proximity to other airfields, both military and 
civil. Next was the weather factor. The 
economics of the matter had also to be brought 
to bear. The capital investment involved in 
constructing a modern airfield might be between 
£7 million and £8 million. The varying qualities 
of subsoils were an important consideration. 

It was interesting to recall that a Spitfire, in 
1940, needed a runway of 1,000 yd and had 
a wheel load of 4,000lb. Runways now had 
to be some 2,500 yd long and they had to stand 
up to wheel loads of around 20,000 Ib. 

Some £90 million in dollars was spent each 
year by Canadian and United States Air Force 
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establishments stationed in this country, which 
compared with £51 million in dollars earned by 
the British motor industry and £32 million 
received from sales of whisky. He hoped that 
the considerable advantage to her balance of 
payments which Britain derived from these bases 
would not be forgotten, even though they were 
noisy and inconvenient. 

There had been 824 claims for damage by 
sonic booms during the past two years and 221 
payments had been made, involving a total of 
about £2,000; an average of just under £10 to 
each claim. The House then agreed to Mr. 
Harrison’s motion. 


Progress at Gatwick Airport 


Replying to Air-Commodore Sir Arthur Harvey 
(Conservative), regarding traffic at Gatwick 
Airport, Mr. Harold Watkinson, the Minister 
of Transport and Civil Aviation, said that there 
had been 966 landings and 953 take-offs there 
between | October and 2 December, inclusive. 
Diversions from London Airport had numbered 
63, including a Comet airliner and the aircraft 
carrying Vice-President Nixon, and these diver- 
sions had shown the value of Gatwick as a 
bad-weather alternative during the recent foggy 
spell. He expected the traffic at Gatwick to 
increase steadily and his Ministry was at present 
in consultation with operators who were inter- 
ested in establishing themselves at Gatwick, or 
in Operating additional services from that 
airport. 


Factories in Needy Areas 


Information was asked for by Mr. Douglas Jay 
(Labour) regarding the help that had been 
given by the Government to firms seeking to 
set up factories in areas of specially high un- 
employment. He was told by Mr. F. J. Erroll, 
Economic Secretary to the Treasury, that, 
since the coming into operation of the Dis- 
tribution of Industry (Industrial Finance) Act 
1958, there had been 191 preliminary inquiries. 
These had resulted in 32 firm and eligible 
applications, of which one had been rejected, 
two were being accepted, and 29 were still 
under examination. 

Gas Turbine Ship Propulsion 

According to information given by Mr. T. G. D. 
Galbraith, the Civil Lord of the Admiralty, to 
Mr. Frederick Willey (Labour), work on the 
development of gas-turbine propulsion for 
merchant ships was continuing, both within 
the marine engineering industry and by one of 
the oil-tanker companies. There were, however, 
still problems to be solved if the gas turbine 
was to offer all the advantages obtainable from 
other forms of ship propulsion. 

Science in China 

Mr. Austen Albu (Labour) raised the question of 
scientific developments in China and asked the 
Secretary of State for Foreign Affaires who, in 
the office of the British Chargé d’Affairs in 
Peking, was responsible for reporting home on 
these matters. Mr. Selwyn Lloyd answered that 
it was part of the normal functions of British 
Missions abroad to make such reports respecting 
the countries to which they were accredited. 
There was no one specially charged with these 
responsibilities in Peking. 


Scientific Attachés at British Embassies 


Appointments of scientific attachés to British 
embassies were raised by both Mr. R. E. Prentice 
(Labour) and Mr. G. M. Thomson (Labour). 
Each member pressed for an increase in the 
number of embassy scientific officers of this rank. 
Mr. Harmar Nicholls, Parliamentary Secretary 
to the Ministry of Works, replying on behalf of 
the Lord President of the Council, said that four 
British embassies had a scientific attaché on 
their staffs, namely those at Washington, Paris, 
Bonn and Stockholm. The Government pro- 
posed to appoint a scientific officer of that status 
to the British embassy in Moscow and the 
choice of a suitable person was being made. 
The appointment of scientific attachés to certain 
other embassies was under consideration. 
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MONG the work reported at the recent 

Geneva Conference, much of the limelight 
was taken by the research aimed at producing 
controlled thermonuclear reactions. The major 
powers have now declassified all research in this 
field and a great deal of information was reported 
for the first time. We, in the United Kingdom, 
took the lead in entering this field in 1946, the 
work receiving Government support from 1948. 
Although the United States and Russia were late 
starters in 1951, their larger manpower and 
greater resources are now evident in this field. 
The United States in particular, has a very wide 
coverage of the many possible approaches to 
producing high temperatures. 


Pinch Effect 


Although a considerable amount has been 
learnt about high-current discharges and the 
behaviour of ionised gases in magnetic fields, 
the subject is still essentially in its infancy. 
Thus, although in many of the experiments 
fusion reactions have been detected, not a single 
claim was made to having produced thermo- 
nuclear fusion and it must be remembered 
that the achievement of a detectable reaction is 
only the first step on a long road to much 
higher temperatures and densities before a useful 
amount of energy is released. (Fusion can be 
induced by an ordered acceleration of particles 
or by a high temperature, but only the latter can 
be intensified to produce useful power.') In fact 
in most cases the reactions have been shown to 
be induced by spurious accelerating mechanisms. 
The only exception which yielded a favourable 
answer to this necessary, but now not sufficient 
test, was the experiment at Los Alamos (United 
States) known as Scylla,* and in this case J. Tuck 
merely put it on record for his team that they 
had a “ possible.’ Scylla is shown in Fig. 1. 

Because of the diversity of the various 
approaches to producing high temperatures it is 
convenient to deal with these methods in two 
articles, and this article will deal with the pinch 
effect method. This method, which is the only 
one on which appreciable information had been 
published prior to the Conference, is based on 
the fact that if a high current is passed through 
a tube containing low-pressure gas the self- 
magnetic field of the current causes the ionised 
gas to constrict towards the axis of the tube. 





The vacuum created on the outside of the 
discharge gives the necessary thermal insulation 
and the gas is heated by the electric current 
passing through it, by the compression associated 
with the contraction and, in the case where the 
high currents are generated very rapidly, by the 
shock waves which are induced by the rapid 
contraction. 

As far as basic principles are concerned the 


Fig. 1 Scylla, a ther- 


monuclear device 


at the Los Alamos 


Scientific Labora- 


tory, showing 
capacitors and dis- 


charge tube (right). 


pinch effect approach is the simplest and the 
most straightforward method, but with the 
increasing complexity of the more recent versions 
of this method this advantage no longer exists. 
It has certainly been the most widely chosen 
method; in this country at the main centres for 
this research—the Atomic Energy Research 
Establishment, the Associated Electrical Indus- 
tries Research Laboratory, and the Atomic 
Weapons Research Establishment—99 per cent 
of the effort is concentrated on the pinch effect. 
In Russia it was the main approach until about 
a year ago; it now shares priority with the 
magnetic mirror type approach. In the several 
smaller countries which have entered this field 
in the last two years or so, such as Germany, 
France and Sweden, it has again been the main 
approach adopted. 
Straight and Toroidal Tubes 

The pinched discharge can be produced 
between two electrodes in a straight tube or by 
transformer action in a toroidal tube. In the 
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straight tube, if the hot gas is maintained for an 
appreciable time, there will be serious heat losses 
to the electrodes because the magnetic field 
exerts no control in this direction. Because of 
this any successful reactor using the pinch effect 
would almost certainly employ a torus. In the 


present experimental stage, however, there are 
several aspects of the discharge which can be 
studied in straight tubes and advantage can be 





taken of the fact that it is generally easier to 
experiment with straight tubes. Thus, in both 
the United States and Russia most of the testing 
of means of stabilising the discharge has been 
done in straight tubes, and in the study of 
discharges with high rate of rise of current and 
short duration the straight tube has generally 
been chosen. 

Dynamic Pinch (Straight Tubes) 

The “dynamic pinch” is the name given by 
the United States workers to the discharges with 
high rates of rise of current. In these experi- 
ments, which have generally been conducted in 
straight tubes, the discharge constricts very 
rapidly and the gas is heated by the resultant 
cylindrical shock wave which converges on the 
axis. This type of discharge, first studied by 
Cousins and the author,’ was studied with very 
high currents (10° to 10°A) in straight tubes by 
United States and Russian workers and spurious 
nuclear reactions were detected roughly simul- 
taneously in the two countries about 1952. This 
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Prolific in papers and enormous in scope, the Second International Conference 
on the Peaceful Uses of Atomic Energy can only assume its true significance 
when the information presented there has been thoroughly digested. As a 
Stage in this process, ENGINEERING has commissioned fourteen specialists to 
summarise the matter of the Conference under a number of subject headings. 
The process may be regarded as one of distillation, with concentrated fractions 


drawn off at various levels. 


The contributors have consolidated the informa- 
tion published during the Conference, selecting the essentials, reconciling the 
submissions of different authors and countries, and tabulating the most impor- 
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work was reported before the Conference and in 
particular the Russian work was the subject of 
Academician Kurchatov s famous lecture at 
Harwell in 1956.° The American work was 
reported at the Venice Conference on lonisation 
Phenomena in Gases In 1957. 

Over the past few years a considerable amount 
of work has been done on the dynamic pinch in 
many laboratories. In order to increase the rate 
of rise of current, new low inductance condensers 
have been developed and also low inductance 
spark gaps (Los Alamos Laboratory*) and means 
of firing many spark gaps simultaneously 
(AWRE*). In the absence of an applied axial 
magnetic field the discharge becomes unstable 
shortly after the rapid contraction and one or 
two bounces. The type of instability which 
develops first is the ** sausage ~ instability, which 
is the tendency for the discharge to contract to 
zero radius at certain positions along its length 
and blow out in between. It is now fairly gener- 
ally accepted that it is the “ sausage ” instability 
which is responsible for the nuclear reactions 
observed: the necking off of the discharge causes 
a large inductive voltage which accelerates some 
of the deuterons favourably placed on one side 
of the constriction. These accelerated particles 
collide with other stationary deuterons giving 
nuclear reactions. Neutron bursts from 10° to 10° 
neutrons per discharge pulse have been observed. 

When an axial magnetic field is applied, the 
“ sausage ” instability no longer occurs and most 
of the neutron yield disappears. A smaller 
group of neutrons is left (i0' to 10°) which is 
insensitive to the magnetic fieid and has a further 
difference from the main group in being insensi- 
tive to impurities’ *:*'’-"', — In all cases, how- 
ever, these neutrons have now been shown to be 
caused by accelerated deuterons. 

Magnetic probe measurements have been 
carried out at several laboratories’: *:'’:"'. The 
results at Los Alamos indicate that despite the 
large energies being fed into the gas, the electron 
temperature does not rise above about 3 10°°K.. 
The ion temperature is of the same order or less. 
With the applied magnetic field the discharge is 
held stable for a few microseconds but then 
instability fluctuations are observed. The insta- 
bility may be localised in certain regions of the 
discharge and appears to have a turbulent nature. 

The possibility of a short-duration dynamic 
pinch being scaled up to produce a useful thermo- 
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the, University of California Radiation Labora- 
tory'*: '* (see Figs. 2 and 3). The discharge is a 
hollow cylinder; the conductor running coaxially 
through it produces a negative magnetic field Bo 
pushing the discharge radially outwards and the 
larger current in the gas produces a net positive Bo 
on the outside pushing the discharge radially 
inwards. Such a discharge is both theoretically 
and experimentally more stable than the normal 
pinched discharge. Recent experiments with 
higher power have yielded small bursts of neu- 
trons, but it has yet to be shown whether they 
are caused by an accelerating mechanism or not. 
The gas resistance indicates a low electron tem- 
perature not greater than 5 10° K. 
The Toroidal Discharge 

The experiments with toroidal tubes, Zeta," 
Sceptre'® and Perhapsatron”, are now fairly 
well known. Similar experiments with toroidal 
tubes and stabilising magnetic fields have also 
been carried out in Moscow!? and Livermore'® 
and very recently in France'® and Sweden®. A 
Livermore toroidal pinch device known as 
Perhapsatron S-4 appears in Fig. 4 and two views 
of a Swedish toroidal apparatus in Fig. 5. As 
far as torus design is concerned, the United 
Kingdom teams at AERE and AEI, with the 
longest experience in this field, have passed 
through the development stages from small glass 
and ceramic tubes to large metal ones. Such 
metal tubes have many advantages in connection 
with construction, withstanding the heat pulse, 
etc. They have one big drawback; because 
they are electrically conducting, arc spots tend 
to form on the metal surfaces exposed to the 
discharge and lead to metal vapour impurity in 
the gas. Despite a considerable study of the 
factors causing these arcs'*®, they have not yet 
been fully suppressed. In the present Zeta and 
Sceptre experiments the impurity level due to 
arcing is just tolerable, but in experiments aimed 
at higher temperatures a great improvement will 
be needed. At the Moscow Atomic Energy 
Institute a similar pattern of development leading 
to large metal tubes has taken place. In fact, in 
One respect they are one step ahead. In an 
experiment of the size of Sceptre they tried a 
continuous very thin stainless-steel liner with 
no gaps. (Because of the high resistance of the 
stainless steel the liner does not short circuit 
the discharge voltage.) In the United Kingdom 
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Fig. 2 (left) Triaxial 


pinch configuration. 
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nuclear reactor was ruled out by both Artsimo- 
vich'* and Tuck*. Because of the short time for 
which the gas is hot, very high densities would 
have to be ‘used to cause a useful fraction of the 
gas to “burn” in the time. This involves a 
very high energy density which has to be con- 
tained by the discharge at the end of the pulse. 
A minimum estimate of the energy needed was 
10" joules so that the discharge tube would 
have to contain an explosion equivalent to about 
10 tons of TNT. 
Tria\ 
An ingenious adaptation of the straight dyna- 
mic pinch is the experiment known as Triax at 
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Fig. 3 


versity of California Radiation Laboratory. 


Triaxial pinch device at the Uni- 
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such a liner is just being tried in the present 
modified version of Zeta. The Russian scientists 
reported that there was still appreciable metal 
impurity in the discharge, and their description 
of the appearance of the metal surface after use 
suggested that arcs had occurred between the 
metal and the gas. Such “ unipolar” arcs were 
discovered at Harwell'®. In addition, in the last 
six months the Russian engineers at Leningrad 
have completed a copy of Zeta with identical 
dimensions and type of construction which they 
have called ‘* Alpha ’—a notable engineering 
feat in such a short time (see Fig. 6). 

The United States workers on toroidal tubes 
have, in general, confined their efforts to work 
on small ceramic tubes of alumina or fused 
silica, and up to the present stage of the experi- 
ments they have been equally successful. The 
United States copy of Zeta has been a straight 
tube made from a 3ft diameter drain 
pipe. 

The results with the various toroidal experi- 
ments are in substantial agreement. The 
trapping of the applied stabilising magnetic 
field within the discharge has removed the major 
wriggle and sausage instabilities which bedevilled 
the pinch effect such a short time ago, but small 
scale fluctuations are still present and the dis- 


steel 


charge may not yet be fully stabilised. All the 
scientists are unanimous in reporting low 
electron temperatures from 5 «© 10'toS5 « 10° K; 


this is low because the very large powers being 
fed into the gas would give much higher tem- 
peratures if there were no losses. The electrons 


must have an efficient mechanism for passing 
the energy they receive very rapidly to the walls. 
The nuclear reactions occurring in the toroidal 
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Continuing Controlled Thermonuclear Reactions 


tubes have been shown for the most part to be 
caused by a deuteron acceleration parallel to the 
current. The properties of the neutron emission 
resemble those of the second group of neutrons 
observed with the dynamic pinch in straight tubes. 
Nevertheless, measurements of Doppler broaden- 
ing of spectral lines on Zeta and Sceptre suggest 
that the ion temperature may be high and 
appreciably greater than the electron § tem- 
perature, though it has yet to be proved con- 
clusively that the broadening is due to thermal 
motion of the ions and not to a random mass 








motion of the gas such as a turbulent instability. 
Conclusions 

The most important experimental result 
common to all pinch-effect experiments and 
extending to ohmic heating in the Stellerator is 
the low electron temperature. This leads to 
the inescapable conclusion that the electrons 
have a very serious energy loss mechanism, and 
efforts are being directed to understanding this 
mechanism. Two main theories have been put 
forward to explain the losses, though other ideas 
are not ruled out. One is that the discharge still 
has magnetohydrodynamic instabilities of the 
same generic type as the “ wriggle” and 
** sausage ”’ instability and these cause the losses. 
The recent theoretical work,?° 7!» ?* which takes 
a less simplified model of the discharge, suggests 
that certain regions of the Zeta-Sceptre-Perhaps- 
atron type discharge should have such instabil- 
ities. The other theory postulates plasma 
oscillations as the cause of the losses; these are 
different from the first type in that they arise 


from the fact that a plasma, as well as being a 
conducting fluid, is made up of charged particles 
of both signs. The oscillations involve separate 
fluctuations in either the electron or ion densities. 
Such oscillations have been known and studied 
theoretically for many years, but their many 
forms are not fully understood and little experi- 
mental work has been done to study them. 

If the former mechanism is the correct one, 
there is a good chance that it can be overcome. 
The theoreticians have already laid down the 
extra conditions” (notably on the gradient of 


Fig. 4 Toroidal pinch 


device Perhapsatron S-4. 
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magnetic field with radius), necessary t Stabilise 
the discharge completely. To achieve thi 
condition it seems likely that the applied magnetic 
field must reverse outside the discharge. To do 
this experimentally the applied field must b 

“ programmed,” that is, varied in magnitude 
and sign, during the discharge pulse. Pre. 
liminary experiments have been made at Lo; 
Alamos? and Livermore.'? If plasma oscillations 
are the cause of the energy loss a greater under. 
standing of them will be essential if the problem 
is to be solved satisfactorily. 
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COMPANIES IN THE COMMONWEALTH 


With so much talk of the Free Trade Area and Common Market of Western Europe, 
it would be easy to forget that some notable British engineering firms have established 


themselves firmly in the Commonwealth. 


By so doing they are actively helping to 


create a pattern of working partnerships—among advanced and underdeveloped 





countries 


which will go far to reduce the buffetings of international politics. The 


United Kingdom has a stake in the Coiiimonwealth and, apart from purely commercial 
considerations, can contribute to the development of those countries, with the satis- 


faction of participating in new growths throughout the world. 


This is the second of a 


number of articles in which the present position and prospects of British engineering 


firms in the Commonwealth are examined. 


The first considered the Hawker 


Siddeley Group and was published last 15 August on page 209. 


2—Oldham and Son _ Limited 


Oldham and Son Limited, are a family concern. 
The direct descendants of the founder are still 
the very real controllers of the organisation. 
The company was founded in 1863 and although 
they have expanded many times since then the 
works are still at Denton near Manchester. 
They began as millwrights, servicing the equip- 
ment of neighbouring factories, many of which 
were connected with the felt-hat trade. The son 
of the founder had an inventive turn of mind and 
designed some of the first felt machines used in 
the hat industry. Oldhams still make hatting 
machinery, though it is new a relatively small 
part of their business. He then turned his 
attention to the coal-mining industry and while 
he was carrying out some investigations at the 
coal face he noticed the poor light given by the 
Davy lamps. In 1906 he decided to give his 
whole attention to the production of a portable 
electric lamp. After five years investigation a 
satisfactory lamp was produced, and by 1919 
there were 150,000 Oldham lamps (to a design 
given Home Office approval) in use in Great 
Britain. In 1916 the company decided to manu- 
facture the batteries which were used in their 
lamps, instead of purchasing them as previously, 
but serious marketing did not begin until 1922. 
Their decision to enter the battery business 
paid quick dividends, for the advent of broad- 
casting created a new market and Oldham’s 
decided to go in for general battery production. 
This was followed by a decision in 1929 to 
include in their range the types required by the 
expanding motor-vehicle industry. At this point, 
Mr. John Oldham, the present chairman, under- 
took a visit to America in order to study produc- 
tion techniques. He established arrangements 
for the exchange of technical information with 
certain United States manufacturers, and these 
associations have continued ever since. Their 
batteries are today found in many industries; 
the most important markets are those in cars 
and commercial vehicles, miners’ lamps, electric 
road vehicles and mechanical handling trucks. 
In common with the other important United 
Kingdom manufacturers of lead batteries, 
Chloride Electrical Storage Company Limited, 
and Joseph Lucas Limited, Oldham’s have intro- 
duced a number of important improvements into 
their products since the last war. Perhaps the 
greatest advance was the introduction of syn- 
thetic in place of wood separators. This Oldham 
battery component, sold under the name of 
Fibrak, is also used by other battery manufac- 
turers and is made under licence in the United 
States by Dewey and Almy Chemical Company 
of Boston. Another important innovation was 
the ** Power Seal” process introduced in 1956. 
The batteries can now be despatched from the 
works fully charged and sealed. They require 
only the addition of the acid to make them 
immediately available for use, thus dispensing 
with the time-consuming initial charging period. 
Last year the company introduced their Pg 


type industrial batteries. The positive plate 
consists of thin perforated polyvinyl chloride 
tubes lined with glass fibre and built round a 
centre spine. The retaining wall is much thinner 
than was possible with the older type of con- 
struction so that a larger quantity of active 
materials is incorporated which is also more 
readily accessible to the electrolyte. The capacity 
of a battery is proportional to the amount of 
active material it contains and this new design 
will be invaluable in applications such as electric 
vehicles, and particularly fork lift trucks. It will 
also be important in the miners’ lamp where 
maximum length of service between each charge 
is important. Oldham’s claim to be one of the 
largest makers in the world of miners’ safety 
lamps and mine lighting equipment. Much is 
supplied on a contract basis and by hire purchase, 
both of which are financed directly by the 
company. 

In the field of transport more batteries are used 
for replacement purposes than as initial equip- 
ment in new vehicles. The United Kingdom 
figures are as follows:— 


TaBLe 1.—Number of Motor Vehicles, Tractors and Motor 
Cycles Registered in UK: in thousands 

Total vehicles New ow = - 

in use registration (by difference) 
1952 5,017 468 4.549 
1953 5,408 596 4,812 
1954 5,913 631 5,382 
1955 6,557 926 5,631 
1956 7,088 766 6,322 


On an average vehicles require a new battery 
every 24 years, making the replacement demand 
about 2:5 million batteries per annum. While 
some Oldham batteries are specified as initial 
equipment on new commercial vehicles the 
majority of their sales are in the relatively much 
larger replacement market and their share of 
this business is possibly of the order of 15 per 
cent. One of the difficulties for both manufac- 
turers and suppliers of motor vehicle batteries 
is the very large range of sizes required and 
Oldham’s in common with other members of the 
British Starter Battery Association are trying to 
standardise types. 

Battery manufacturers will always find it 
difficult to compete in export markets with 
locally manufactured products because they 
are selling a comparatively cheap product with 
a proportionally high unit weight so that freight 
constitutes a large proportion of the export 
price. At the same time it is always possible 
for a small local manufacturer (who does not 
have heavy overheads, may not use the best 
materials or thoroughly test his product) to 
produce a very much cheaper battery than the 
one imported. In recent years nearly 50 per cent 
of Oldham’s sales have been made in overseas 
markets. While direct exports from Manchester 


are important, a considerable proportion of their 
overseas turnover is done by their associated 
companies. In 1955/56 out of a group trading 
profit of £398,000, the latter accounted for 
£159,000. 

The production of batteries in India began 
during the last war when imports were cut. 
There are now about 19 manufacturers pro- 
ducing complete lead or nickel-alkali batteries, 
and in addition a considerable number of small 
concerns assemble batteries from bought-in 
components. Oldham and Son (India) Limited, 
in which the parent organisation has a 55 per 
cent interest, have a factory in Madras established 
in 1951, where the principal products are miners’ 
lamps and mine lighting equipment. Certain 
other types of batteries are manufactured as well. 
The head office in Manchester has been impressed 
with the quality of the workmanship coming 
from the factory and they are increasing the 
local production of components and reducing 
the dependence for them on the home factory. 
The demand for motor-vehicle batteries is very 
small in relation to the population, and grows 
only slowly. The demand for accumulators of 
all types in India is considered to be now about 
420,000 per annum. About 340,000 are used in 
motor vehicles. This is a small market as such 
markets go, but significant enough in India as 
a proportion of the total. The local production 
is about 490,000 units while 70,000 units, to 
a total value of about £500,000, are imported. 
The balance of 50,000 is exported and local 
manufacturers hope to build up this trade. 
Production of batteries in India is protected by 
import tariffs and there is a 10 per cent excise 
duty on all batteries produced locally. Very 
small concerns are exempt for administrative 
convenience from this duty and this gives them 
an opportunity, it is claimed, of producing a 
cheap and often inferior product with bought-in 
components and thus taking business from the 
larger and better established manufacturers. 

The policy of the Indian Government has 
always been to encourage local manufacture. 
Knowing this policy, Oldhams have been able 
to train staff for manufacturing and other tech- 
nical work, concentrating first and foremost on 
their miners’ lamps. More recently they have 
been developing the slowly growing market for 
electrical batteries and telecommunications. The 
gradual industrial expansion in India should 
provide a steady demand for miners’ lamps and 
ancillary equipment. 

Production of batteries in Australia began 
nearly fifty years ago and there are now nearly 
thirty reputable makers. Six of these are self- 
contained, manufacturing all components for 
themselves, and holding nearly 80 per cent of 
the market. Oldhams have only _ recently 
entered the field by establishing a factory in 
Sydney in 1954 to make battery components. 
The Fibrak separator is now produced there and 
other components are shortly to be introduced 
which will be sold to other battery manufacturers 
also. Oldhams have therefore not yet started 
to make complete batteries for themselves in 
Australia, but if they hope to make a serious 
impact on this market they will probably have 
to take this step for the locally made product 
is considerably cheaper than the imported one 
of equivalent grade. This is not surprising 
because although wages are high in Australia, 
imported batteries have to bear heavy freight 
charges, and since lead is produced locally the 
principal raw material is cheap. The locally 
made product is, moreover, protected by a 
tariff. 

The price advantage enjoyed by the Australian 
battery has enabled the Dominion to build up 
an export trade in complete batteries and parts 
in recent years worth about £A300,000 per 
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Research and Development 


MARINE SCIENCE RESEARCH SHIP 


A proposal that Unesco should sponsor an 
international research ship was strongly sup- 
ported by a group of international marine 
scientists who have recently concluded a three 
day series of meetings at Unesco headquarters, 
Paris. The meeting was called to discuss 
Unesco’s role in promoting international co- 
operation for oceanic exploration and was 
attended by consultants from scientific organ- 
isations ‘n Australia, Denmark, Finland, France, 
the German Federal Republic, Italy, Netherlands, 
Norway, Poland, Sweden, the United Kingdom, 
the United States and the USSR. 

The ship, it was pointed out, would supplement 
research already being carried out on a national 
basis by some of the larger countries and could 
also tackle oceanographic problems that cannot 


TRAVELLING WAVE TUBES 


A travelling-wave tube that gives a continuous- 
wave output of about 100 mW, at a frequency 
of 55 kMc/s, is in an early stage of development 
at Bell Telephone Laboratories, 463 West Street, 
New York 14. The tube has a bandwidth of 
10 kMc/s and is intended for use as a power 
amplifier in a communication system that uses a 
round wave-guide buried in the ground to carry 
signals at millimetre wavelengths for long 
distances. The chief difficulty in producing 
equipment for such wavelengths is the very small 
mechanical size of the components. 

In the tube that has been developed, the main 
electron beam is projected through a 4 in long 
helix with a bore of 0-015 in, which is made from 
copper-plated molybdenum wire wound at 
110 turns per inch. With a 7kV, 3 mA beam, 
ard a magnetic focusing field of about 1,500 
gauss, the beam current intercepted by the helix 
is held to 5 per cent or less. A converging 
electron gun is used, so that cathode current 


be undertaken by the existing ships. To meet this 
task, it was suggested that the vessel should be 
about 1,200 or 1,300 tons and measure some 
220 ft long. Laboratory space would be pro- 
vided for six permanent scientists and additional 
accommodation for 15 visiting experts and 
students in training. A supplementary proposal 
recommended that Unseco should operate a 
number of chartered research ships on an 
international basis. 

Emphasising the importance of increasing the 
food resources of the world by development of 
the oceans’ potentialities, the consultants also 
urged that Unesco and the United Nations 
Food and Agriculture Organization (FAO) 
should draw the attention of all governments to 
the importance of marine research. 


FOR HIGHER FREQUENCIES 


density is about IA per sq. cm—a value that 
should give a cathode life of thousands of hours. 

The helix is glazed to a single support rod of 
low-loss ceramic instead of the more conven- 
tional set of three rods. The rod itself is spring- 
loaded against a heat sink which has a direct heat 
conduction path to the outside of the vacuum 
envelope. The required degree of precision is 
obtained by a combination of optical alignment 
techniques and selected machining operations. 
In this manner, tolerances of the order of 
0.0001 in can be maintained with piece-part 
tolerances which are, for the most part, an order 
of magnitude less severe. 

Experimental tubes tested at 55 kMc/s have 
given continuous wave output powers ranging 
from 125 to 200mW. Gain at maximum 
output is 19 dB and at low level, 25 dB. These 
results show that a basis has been laid for a 
practical broad-band travelling wave amplifier 
with outputs of 200 mW or more at 55 kMe/s. 
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CERAMIC 
STRAIN GAUGES 


Two new types of vibration strain gauges have 
been produced by Technical Ceramics Limited, 
Wood Burcole Way, Towcester, Northants. 
The gauges can be used in a wide -variety of 
applications for the determination and analysis 
of dynamic strain. Available either as expander 
or bender elements, the gauges are made of 
TCL grade 3 piezoelectric ceramic, having a wide 
temperature range and flat temperature coeffici- 
ent. An advantage of piezoelectric material js 
that it requires less complex instrumentation than 
the wire strain gauge. 

The expander gauge consists of a strip of 
piezoelectric ceramic, silvered and _ polarised 
across the thickness dimensions, with the lower 
silvering carried round to the top to facilitate 
electrical connection. Foil leads are provided. 
The elements have sensitivities of the order of 
several hundred times that obtainable with wire 
strain gauges; the high frequency limit usually 
being determined by the structure which is under 
analysis. 

The bender gauge consists of a sandwich of 
thin piezoelectric ceramic and brass foil, respond- 
ing to a bending movement. These are intended 
for mounting at a point of maximum bending, 
and owing to the construction can produce an 
output of over 1V with a deflection of 0-001 in. 
These gauges can be supplied with a_ high 
capacitance enabling analysis of low frequency 
vibrations. 

In addition to the use of these ceramic gauges 
as vibration pick-ups, they may also be used to 
generate vibrations in a structure by application 
of alternating voltage to the transducer. At 
resonance a considerable displacement of the 
structure is obtained with a very low power input 
to the element. The transducers are so small 
that they do not materially affect the vibrational 
characteristics of the structure. 
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annum. The industry is now believed to have 
a capacity of about 2 million batteries per annum, 
but the most recent statistics are available only 
for the year 1954-55 which are shown in the 
following table: 


Taste Il.—Production of Batteries‘ and Components by 
Principal Manufacturers in Australia in 1954/55 


en Number Value 

wih (000) £A000 
Motor vehicle and radio 1,304 5,578 
Power and lighting 158 754 
Others @ 40 739 


* Accumulators 

In Australia the number of vehicles per head 
is the fourth highest in the world coming after 
the United States, New Zealand and Canada, 
and some of the demand for batteries can be 
obtained from the following figures. Approx- 
imately 230,000 new vehicles were bought in 
Australia in 1957, and a small number of locally 
manufactured cars were exported. The majority 
of these vehicles would have been fitted with 
locally manufactured batteries. In addition to 
these new vehicles there were about 2-4 million 
used vehicles on the road. If a new battery is 
required every two. years in Australia the total 
demand including exports is about 1-5 million 
motor-vehicle batteries per annum. The impor- 
tant mining activities in the country also create 
a demand for industrial batteries. 


While it is always dangerous to compare 
statistics produced in different countries it would 
appear that in the United Kingdom and Australia 
there are approximately similar numbers of 
reputable battery manufacturers, although the 
market in Australia is only a quarter of that 
enjoyed by producers in Britain. No doubt the 
size of Australia has helped to bring about this 
state of affairs since some factories will have 
been set up to supply certain isolated centres of 
population and there is every reason to expect 
that demand will expand but it does seem that 
the number of manufacturers may be over-large 
and some units hardly economic. The future is 
therefore likely to be increasingly competitive. 

Oldhams established a factory in South Africa 
in 1949. The first product was mine lighting 
equipment which the company had previously 
supplied from the home factories but recently 
production has been expanded to supply other 
types of batteries. The local factory in common 
with other South African battery producers 
exports its products to other parts of the con- 
tinent and Oldhams have set up a company in 
Salisbury to control marketing and repairing 
in Central Africa. 

There are about 17 local manufacturers of 
batteries who concentrate on the motor-vehicle 
market, and supply practically all the replace- 
ment batteries. Their business is valued at 
about £2-5 million per annum and may be 
compared again with the situation in the United 
Kingdom where there were 29 manufacturers 


having a turnover of £20 million at the last 
census of production. The average South 
African manufacturer is thus about one-fifth of 
the size of his British counterpart and little 
smaller than the average Australian manufacturer. 

The expansion in demand which can_ be 
foreseen in Australia and which may justify 
the large number of small manufacturers is 
unlikely to take place in the Union. Local 
manufacturers are protected by a tariff on 
imported batteries. Their production costs are 
high because the cost of imported raw materials 
is high and the scale of operations is small. 
While Oldhams may hope to capture some of 
the imports into South Africa which were 
valued at £635,000 in 1955 and also to expard 
their own exports to other African territori: 
it is obvious that the industry cannot expeci to 
expand greatly in the near future. Oldhams have 
obviously acted with caution by entering this 
market in a small way and with an emphasis 
on mine lighting apparatus, which, being capital 
equipment with a relatively short life, is likely 
to remain in demand. 

In the post-war period of Oldham’s growth, 
enterprise has taken the form of setting up 
a number of overseas factories. In all these 
ventures they have ensured that considerable 
local capital is employed as an insurance against 
either expropriation or laws hostile to foreign 
controlled companies—a wise precaution. Judged 
on results so far, the risks have been well worth 
while. 
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Continuing Research and Development 


MERCURY MANOMETER for HIGH PRESSURES 


The manometer described in this article was 
constructed in the course of experiments which 
required the accurate measurement of relatively 
small pressure differences in a steam circuit 
operating at pressures up to 2,000 Ib per sq in. 
The use of a mercury column for these measure- 
ments is desirable on grounds of accuracy, but 
is accompanied by practical difficulties. 

The chief difficulty is the high pressure of the 
system (the temperature of the system need not 
cause trouble; the pressure leads may be kept 
cold). Jt was decided to make the manometer 
from steel plates and Perspex in such a way as to 
withstand the pressure without leaking, and at 
the same time obtain good visibility of the 
mercury columns. Several ways of viewing the 
columns were considered and an optical system 
was devised for observing mercury levels which 
were behind thick steel plates. The arrangement, 
which is shown in Fig. 1, has the advantage that 
four mercury columns are placed in one gauge 
and all four can be observed simultaneously. 

The requirement to measure pressure differ- 
ences of up to 3 ft of mercury introduced another 
difficulty. An instrument of this length is 
possible, but introduces problems of machining 
and sealing. These difficulties were avoided by 
making a well-type manometer with a moving 
well and only a short visible part. Several ways 


Fig. 1 An optical system is used for 
observing the levels in the mercury col- 
umns, which are behind thick steel plates. 
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By M. Novakovic, DIP.ING.* 


* Member of Institute for Nuclear Sciences ‘ Boris 
Kidric * in Belgrade, now at Queen Mary College. 


of achieving this movement were considered, 
and the simplest method was found to be the use 
of high-pressure flexible hose. The well can be 
moved up and down, and locked in position at 
intervals of 6 in. The gauge is calibrated 
against a glass manometer for one position of 
the well and for one pressure only. 

The four visible mercury columns are shown 
in Fig. 2. Columns | and 2 are connected to 
form a simple U-tube which is used to measure 
the pressure difference up to one foot of mercury. 
Columns 3 and 4 are connected through the well 
by flexible high-pressure hoses. One hose, 
which contains the mercury during the measure- 
ment, goes to the bottom of the well; the other 
hose, which always contains water, goes to the 
top of the well. Filling the gauge with the 
mercury and water is simple. The well is first 
filled with the required quantity of mercury and 
connected to the hoses. Water, under low 
pressure, is fed to the hose which goes to the 
bottom of the well, and bubbles through the 
mercury in the well and out of the other hose. 
After five minutes of such washing the gauge is 
free of air and is ready for use. 

It is very important to interpret correctly the 
reading and to estimate the possible errors. 
There are two sources of possible errors: (1) in 
reading the visible level, and (2) in estimating the 
level in the well which cannot be observed. 
The system is provided with mirrors to avoid 
parallax and with a vernier to read fractions 
of the smallest division. This gives an extremely 
small error, below 0-01 in. 

In order to estimate the mercury level in the 
well, the well-part of the manometer should be 
calibrated against the U-tube part where both 
mercury levels are visible (Fig. 2). Both parts 
of the manometer are connected in parallel 
and the well lifted to its highest position O. 
Mercury in the visible column of the well mano- 
meter is brought to the zero position on the scale 
by applying pressure /i, which is read on the 
U-tube part of the manometer. 

Let a and A be cross-sections of the observable 
level and the well respectively. Let V be the 
volume of the flexible hose at atmospheric 
pressure, and let / be the reading of the well-part 
(mercury level in the visible column) when using 
the manometer to measure the pressure difference. 
Taking into account the decrease of mercury 
level in the well and the increase of volume in 
the hose, the measured pressure difference can 
be shown to be: 
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Fig. 2. For measuring pressure differences 


up to 3 ft of mercury, a moving-well 
type water/mercury manometer is used. 


where p is the pressure level and K is the bulk 


modulus of the volume of hose (in Ib per sq. in 


per *) and H is the distance between calibrat- 
ing position O of the well and the actual position. 

Factor (1 
was found experimentally to be 3-0 © 10-° in 
per Ib per sq. in and correction for 1,000 Ib 


per sq. in amounted to only 3-0 10? in. 
The pressure difference measured is then: 


5p = 1-01h + (hf, + H) + 3:0 


where /, fy and H are in inches of Hg and p is 
lb per sq. In. 


a 
>) amounts to 1-01. Factor 


10° pin Hg 


TRANSISTORISED DATA PROCESSING 


A new fully transistorised data processing 
system, the IBM 7070, has been announced 
recently by IBM United Kingdom Limited, 
101 Wigmore Street, London. W.1. The machine 
is designed for either commercial or scientific use. 
The use of transistors has made it possible to 
provide a system that allows increased flexibility, 
speed, and logical ability with reduced require- 
ments for power, air conditioning and floor space. 
An average addition takes less than 1/10 milli- 
second. Magnetic core storage holds 50,000 or 
100,000 digits, with a 6 microsecond access time 


to each word of 10 digits. Up to four disc 
storage units, each with a capacity of 6 million 
digits, can also be used. Computer time is 
saved by overlapping machine operations. The 
7070 can handle simultaneously up to three 
high-speed card readers, operating at 400 cards 
a minute, and a combination of up to three card 
punches, operating at up to 250 cards a minute, 
or card printers. By using two channels it can 
also, whilst computing, read or write two 
magnetic tapes simultaneously at a combined 
speed of 125,000 characters a second. 
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LABORATORY OF STEEL 


The new department of research and technical development at Stewarts and 
Lloyds Limited, Corby, Northants, deals with many aspects of steel pro- 
for example, with problems that arise in the extraction of ore, in 
the quality control of the metal, and in the application of the finished product. 
In addition, the department initiates its own research, particularly concerning 
high temperature steels and the manufacture of special steels. 

Instrument, metallurgical, engineering, and chemical laboratories occupy 
the wings of the building, together with a large photographic section. The 
centre block contains in its basement the spectrographic section and the 
plant supplying the various services to the buildings; above are the admin- 


duction: 





istrative offices, the 
room. 
is provided within the L-shaped structure. At 


library, and conference 
A total floor area of some 55,000 sq. ft 


the back are 
hydraulic work. 

The building is designed on a 4 ft module with 
main frames every 16ft. Pre-cast, prestressed 
concrete floor slabs are used and there is a 
series of spine columns down the centre of each 
block, dividing the width into two unequal parts. 
Basically, the wider side is given over to general 
laboratories and the narrower side to offices 
and smaller laboratories for specialised work. 
All ceilings consist of acoustic tiles. Electric, 
water, gas, compressed air, and hot water heating 
services are provided in ducts running around 
the periphery of the building below window level, 
and also through central ducts along the spine 
of each wing; these communicate to each floor 
by way of vertical ducts situated against the 
central columns. There are few island benches 


test-beds for structural and 


This row of creep test- 
ing machines runs the 
length of the creep 
laboratory. Individual 
furnace controls are 
mounted on the upper 
part of each machine. 


and only electrical services are brought to them. 

Special ventilation has been provided in many 
rooms, laboratories and dark rooms. It is 
mostly of the extractor type but certain labora- 
tories have air brought to them by ducts, parti- 
cularly the fume cupboards in the chemical 
section. The creep laboratory in the basement 
also has special ventilation arrangements, where- 
by cold air from outside the building, after being 
filtered, is led into the laboratory at a number 
of points, so as to provide a uniform distribution 
and to allow the air to carry away the heat from 
the creep machines, shown in the above 
illustration, before it is ejected through ventilators 
in the windows. — Full air conditioning (heating, 
refrigeration, humidification) is available for 
laboratories, such as the spectrographic labora- 
tory, and some dark rooms. 

Other features incorporated in the building 
include fume hoods over areas where heat is 
generated in the metallurgical laboratory ; a 


IMAGES STORED FOR LONGER PERIODS 


A cathode-ray-tube screen phosphor with the 
property of storing images for periods of up to 
20 minutes, which can then be released by 
shining infra-red on the face of the cathode-ray 
tube, has teen developed by the electronics 
department of Ferranti Limited, Hollinwood, 
Manchester, Lancashire. 

The property of storing images for such long 
periods makes the new * Y ” phosphor suitable 
for radar applications in which images that 
have previously been received can be made visible 
at will. For example, if the phosphor were used 
in a radar tute, it would be possible to store a 
long succession of radar images, so that a clear 
indication of the path of a moving echo could 
be obtained over a period of several minutes. 

Traditionally, the storage of images has been 
achieved by means of a long persistence phosphor, 


which permits information to be built up on the 
face of a cathode-ray tube so that the observer 
may relate spatially information arriving sequen- 
tially in time. However, there are many draw- 
backs to the use of such a phosphor, chief 
among these being the difficulty of storing 
information for a period of several minutes 
before viewing. Any attempt to do this would 
require such intense traces that permanent 
phosphor damage would occur. 

A solution to this and the other problems 
associated with long persistence phosphors is 
found in the use of the new “ Y” phosphor, 
the afterglow of which is under the control of the 
operator, who may release it at any moment he 
wishes, at an intensity which will ensure that 
no persistent image remains when the next 
field is presented. This requires provision of an 
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A large hood in one of the heat treatment 
laboratories, designed to remove the fumes pro- 
duced by oil quenching and cyanide hardening, 


macro-etch room that is completely isolated 
from the main building (access is only from 
outside)—so that acid fumes are kept away 
from instruments, etc.; and a continuous metal 
screen around rooms housing the spectrographic 
and high-frequency spark-gap melting equip- 
ment, to prevent electrical interference. Some 
sinks and washing baths, particularly in the 
photographic section, are lined with welded 
plastics. One of the large hoods is shown above. 

Typical of the problems that the department 
is engaged on is the application of ultrasonic 
testing to tube production, where tube may be 
emerging at rates up to 1,200 ft per min. One 
approach is the semi-immersion — technique. 
In this, the tube passes horizontally and _ half 
immersed through atank of water; in the tank 
is an ultrasonic transducer directing a beam of 
compression waves at the surface of the moving 
pipe. The waves give rise to shear waves in the 
pipe whieh suffer multiple internal reflection 
and return to the transducer. Flaws in the 
pipe distort the signal received by the transducer 
and the variation can be used to initiate marking 
of the pipe at the offending section. 

An alternative approach uses water jets to 
convey the ultrasonic waves to the pipe surface. 
Using a carrier frequency of 3-13 Mc/s and a 
p.r.f. of 50 c/s, checking speeds of 75 in per 
second have been achieved with this method. 

A wide range of such problems is undertaken 
by the department, which now has a staff of 
some 240 members. 


infra-red source arranged so as to illuminate the 
whole screen of the tube uniformly when switched 
on, with provision for its intensity to be varied. 
A suitable method of doing this is by the use 
of a viewing hood in which a number of small 
filament lamps have been mounted facing the 
screen. Each lamp is carefully screened by 
means of a filter, which eliminates as much as 
possible of the visible illumination, 

The phosphor combination deposited on the 
face of the cathode-ray tube is varied in com- 
position depending upon the application, but 
its mode of action remains the same in every 
case. Two distinct layers are normally provided, 
that nearest to the observer being the storage 
phosphor, and the other, or “ backing layer,” 
is a material capable of converting electron 
energy into blue, violet or ultra-violet light. 
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NOTICES OF MEETINGS 


British Interplanetary Society 
LONDON 
* Rocket 


Engines,” 
Street, S.W.1.  Sat., 


with Liquid Propellant 
Caxton Hall off Victoria 


Combustion Research 
»y Dennis S. Carton. 
3 Jan., 6 p.m. 


Building Centre 


LONDON 
Films: 
in British C« 


* Forests of the Future *’—dealing with re-afforestation 
jlumbia, exhibited by Seaboard Lumber Sales Co. 
Ltd. Wed _ 31 Dec., 12.45 p.m. ; ; 

Films: ‘ Timber Exposed,” exhibited by Hickson’s Timber 
Impregnation Co. (Gt. Britain) Ltd. Wed., 7 Jan., 12.45 p.m. 


Chemical Society 


BURGH _ 
ED luidis ation,” by Dr. J. Edinburgh Bratich. 


North British Hotel, E dinburgh. 8 Jan., 7.30 p.m. 
Diesel Engineers and Users Association 


Richardson. 
Thurs., 


ONDO 
. Nek Fuel High-Speed Diesel Engines,” by H. L. Troughton 


and R. L. Fowler. Institute of Marine Engineers, Memorial 
Building, 76 Mark Lane, E.C.3. Thurs., 15 Jan., 2.30 p.m. 


Illuminating Engineering Society 


LONDON ae ge : 
* Designed Appearance Lighting of Gloucester Cathedral, 
by J. M. Waldram. Federation of British Industries, 21 
Tothill Street, S.W.1. Tues., 13 Jan., 6 p.m. 

LEEDS D : : 
Discussion on ** Home Lighting. Leeds Centre. Offices 
of the British Lighting Council, 24 Aire Street, Leeds 1. Mon., 


12 Jan., 6.15 p.m. 
MANCHESTER 
“Random Review of 1958,” by A. G. Penny. Manchester 
Centre. Offices of the North Western Electricity Board, Town 
Hall Extension, Manchester 2. Thurs., 8 Jan., 6 p.m. 
NOI TINGHAM 
‘The Artistic Use of 
Technique,” by H. E. H. 


Lighting in Multi-Camera Television 
Mayhew. Nottingham Centre. 


Electricity Service Centre, Nottingham. Thurs., 8 Jan., 
6 p.m. 
Institute of Metals 
LONDON : 
“Electron Probe Micro-Analysis,”” by T. Mulvey. London 


Local Section. Thurs., 8 Jan., 6.30 p.m.* 
BIRMINGHAM 

* Metallurgical Education in the USSR,” by I. G. 

Birmingham Local Section. College of Technology, 

Green, Birmingham. Thurs., 8 Jan., 6.30 p.m. 
OXFORD 

“ Training of Metallurgists,”” by Professor J. G. Ball, Professor 

B 


W. S. Owen and Dr. R. Coles. Oxford Local Section. 


Slater. 
Gosta 


Cadena Café, Cornmarket Street, Oxford. Tues., 6 Jan., 
7 p.m. 
Institute of Petroleum 
LONDON 


be erg Based Launching Lubricants,” by G. H. Clark 


and D. A. Davidson. Wed., 7 Jan., 5.30 p.m.* 


Institute of Refrigeration 
LONDON 
* An Economic Evaluation of Large Ammonia Absorption 
Refrigerating Machines,’ by Dr. G. G. Haselden. Institute of 
Marine Engineers Memorial Building, 76 Mark Lane, E.C.3. 
Thurs., 8 Jan., 5.30 p.m.* 


Institution of British Agricultural Engineers 
LONDON 
“Ground Adhesion Problems of Wheeled Agricultural Trac- 
tors,” by A. Senkowski. Tues., 13 Jan., 2.15 p.m. 


Institution of Chemical Engineers 
LONDON 
“Feed Water and Boiler Water Standards in the Central 
Electricity Generating Board,” by R. LI. Rees and F. J. R. 
Taylor; and ** The Treatment of Water for an Industrial 
High Pressure Boiler Plant,’ by J. Arthurs, J. A. Robins and 
T. B. Whitefoot. Geological Society, Burlington House, 
Piccadilly, W.1. Tues., 6 Jan., 5.30 p.m.* 


Institution of Civil Engineers 
LONDON 
* Tehran Water Supply: Water Treatment and Chemical 
Manufacturing,” by G. A. Meykadeh, R. L. Fitt and T. 
Boddington Tues., 6 Jan., 5.30 p.m.* 
*Habbaniyah Flood Relief and Storage Scheme,” by R. D. 
Gwyther, A. P. Humble and R. K. Lewis. Tues., 13 Jan., 
5.30 p.m.* 
CHESTER 
Conversazione. 
Chester. Sat., 


North Western Association. Queen Hotel, 


20 Dec., 6.30 p.m. 


Institution of Electrical Engineers 
LONDON 
a Application of Transistors to Line Communication Equip- 
ment,” by I. Prior, D. J. R. Chapman and A. A. M. White- 
head. Radio and Telecommunication Section. Mon., 5 Jan., 
5.30 p.m.* 
* Silicone Electrical Insulation,” 


by J. H. Davis. Joint meeting 


of the Measurement and Utilization Sections. Tues., 6 Jan., 
5.30 p.m.* 
First Hunter Memorial Lecture by Dr. L. G. Brazier. Thurs., 


8 Jan., 5.30 p.m.* 

Discussion on ** What is the Economic Limit of Mechanical 
Aid to Field Work,” to be opened by P. F. Clark. Mon., 
12 Jan., 5.30 p.m.* 

BIRMINGH AM 

* Design of the 330 kV Transmission System for Rhodesia,” by 
F. C. Winfield, T. W. Wilcox and G. Lyon. South Midland 
Centre. College of Technology, Gosta Green, Birmingham. 
Mon., 5 Jan., 6 p.m.* 

E DINBL RGH 

lectrical Installation at Calder Hall Nuclear Power Station,’ 
by N. J. Mackay and E. Hardwick. South East Scotland 
Sub-Centre. Carlton Hotel, North Bridge, Edinburgh. 
Tues., 6 Jan., 7 p.m. 

A New Cathode-Ray Tube for Monochrome and Colour 
Television,” by Dr. Ing. D. Gabor, P. R. Stuart and P. G. 
Kalman. South East Scotland Sub-Centre. Carlton Hotel, 
North Bridge, Edinburgh. Wed., 7 Jan., 7 p.m. 

GLASGOW 
“A New Cathode-Ray Tube for Monochrome and Colour 


Television,” by Dr. Ing. D. Gabor, P. R. Stuart and P. G. Kal- 

man. South West Scotland Sub-Centre. 39 Elmbank 
_—e ut, Glasgow, C.2. Tues., 6 Jan., 7 p.m. 

* Standardisation of Control Facilities for the British Grid: 

Cor inications, Indications and Telemetering,” by F 

Gunning; and ‘The Development of Communication, 


Ind on and Telemetering Equipment for the British Grid,” 


by G. A. Burns and others. North Midland Centre. 
of the Central Electricity Generating Board, Leeds. 
6 Jan., 6.30 p.m. 
MANCHESTER 
** Design of Electro-Mechanical Auxiliaries Directly Associated 
with Power-Producing Reactors,” by E. A. Harwood, P. Scott 
and B. H. Stonehouse. North Western Centre. Engineers’ 
Club, Albert Square, Manchester. Tues., 6 Jan., 6.15 p.m. 
NEWCASTLE UPON TYNE 
* Design and Performance of the Gas-Filled Cable System,” by 


Offices 
Tues., 


E. P. G. Thornton and D. H. Booth. North Eastern Centre. 
Neville Hall, Westgate Road, Newcastle upon Tyne. Mon., 
12 Jan., 6.15 p.m. 
PORTSMOU TH 
* Electronics in Industry,” by C. F. Brockelsby. Southern 
Centre. 111 High Street, Portsmouth. Wed., 7 Jan., 6.30 p.m.* 
Institution of Engineering Designers 


NEWCASTLE UPON TYN 


* Design in Relation to +o Production of Castings,’ by G. 


Elston. North East Branch. Northern Architectural Asso- 
ciation’s Hall, 6 Higham Place, Newcastle upon Tyne. Mon., 
12 Jan., 7.15 p.m. 
Institution of Engineers-in-Charge 
LONDON 
“Some Aspects of the Combustion of Fuel Oi!,”” by D. J. 
Heslop. Caxton Hall, off Victoria Street, S.W.1. Wed.., 


7 Jan., 6.30 p.m.* 


Institution of Heating and Ventilating Engineers 

LONDON 

Discussion on ** The Thermal Insulation (Industrial Buildings) 

Act, 1957.” Institution of Mechanical Engineers, | Birdcage 

Walk, St. James’s Park, S.W.1. Wed., 7 Jan., 6 p.m.* 
BRISTOL 

“* Aspects of Combustion,”” by R. V. Evans. 

Branch. R.W.A. School of Architecture, 


South Western 
Bristol. Tues., 


13 Jan., 6.30 p.m. 
Institution of Highway Engineers 
I ONDON 
‘Urban Motorways,” by Lieut.-Colonel G. W. Kirkland. 
Institution of Structural Engineers, 11 Upper Belgrave Street, 
S.W.1.  Thurs., 8 Jan., 6 p.m.* 
NORWICH 
Film Display. East Anglia Branch. Assembly House, Theatre 
Street, Norwich. Wed., 7 Jan., 6.45 p.m. 


Institution of Locomotive Engineers 
LONDON 
** Automatic Train Control: The British Railways System,” 
by J. H. Currey. Institution of Mechanical Engineers, | Bird- 
cage Walk, St. James’s Park, S.W.1. Wed., 14 Jan., 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON 

Discussion on ** The Influence of Infinitely-Variable Torque 
Conversion on Engine Design.” Internal Combustion 
Engine Group. Tues., 6 Jan., 6 p.m.* 

‘Stress and Deformation Studies for Sandwich Rolling Hard 
Metals,” by R. R. Arnold and P. W. Whitton. Meeting in 
conjunction with the Applied Mechanics Group. Fri., 9 Jan., 
6 p.m. 

MIDDLESBROUGH 
* Mechanical Marshalling of Railway Wagons in Works 

Sidings,” by . Grossmith. North Eastern Branch. 

Cleveland Scientific and Technical Institute, Corporation Road, 

Middlesbrough. Tues., 6 Jan., 6.15 p.m. 

NEWCASTLE UPON TYNE 

** Some of the Highlights of the Geneva Conference on Atomic 

Energy,”’ by B. Wood. North Eastern Branch. Stephenson 

Building, Claremont Road, Newcastle upon Tyne. Mon., 

5 Jan., 6.15 p.m. 


Institution of Naval Architects 
LONDON 
** Surface Preparation of Ships’ Plates (Outer Bottom Plating),’’ 
by Dr. J. C. Hudson, J. F. Stammers and A. G. B. Miller. 
Thurs., 8 Jan., 4.45 p.m.* 


Institution of Production Engineers 
ST. ALBANS 
* Industrial Research,’ by P. Spear. 
Hotel, St. Albans, Herts. Tues., 6 Jan., 
SHEFFIELD 
*“ Non-Destructive Testing,” by Paul Fox. Sheffield Section. 
Grand Hotel, Sheffield. Mon., 12 Jan., 6.30 p.m. 


Luton Section. Peahen 


7.30 p.m 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 
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Institution of Railway Signal Engineers 


YORK 


pi Developments in Telecommunications with Respect to the 
Modernisation Programme,” by A. P. Wilson. York Centre. 
Signalling School, Toft Green, York. Wed., 7 Jan., 5.30 p.m.* 


Institution of Structural Engineers 

PLYMOUTH 

** Strength of Lattice Girders,’ 

Counties Branch. Duke of 

Fri., 9 Jan., 6 p.m. 
SWANSEA 

Discussion on “ Civil and Structural Engineering Subjects,” 

with films. Wales and Monmouthshire Branch. Mackworth 

Hotel, Swansea. Wed.. 7 Jan., 6.30 p.m. 


Junior Institution of Engineers 


* by M. Holmes. 
Cornwall 


South Western 
Hotel, Plymouth. 


LONDON 


Film Evening. Fri., 2 Jan., 7 p.m.* 


Liverpool Engineering Society 
LIVERPOOL 
* Manufacture of Glass and Its Uses in Industry,” 
by A. E. Owen. Wed., 14 Jan., 6 p.m. 
Liverpool Metallurgical Society 
LIVERPOOL 


with films, 


Student Prize Competition. Department of Metallurgy, 
University of Liverpool, 146 Brownlow Hill, Liverpool 3. 
Thurs., 8 Jan., 7 p.m. 

Newcomen Society 


LONDON 
** A Lancashire Village’s Contribution to the Early History of 


the Cotton Industry,” by Robert Walmsley. Wed., 14 Jan., 
5.30 p.m. 
North East Coast Institution of Engineers and 
Shipbuilders 
NEWCASTLE UPON TYNE 
* High Torque Merchant Ship Gearing,” by J. R. G. Braddyll 


and M. C. Oldham. 
Road, Newcustle upon Tyne. Fri., 


_ Reinforced Concrete Association 
L IVE RPOOL 
* Design and Construction of Shell Roofed Buildings for Cad- 
bury Bros., Ltd., at Moreton,” by J. E. C. Farebrother and 
i. &. May. Liverpool Engineering Society, 9 The Temple, 
24 Dale Street, Liverpool. Tues., 6 Jan., 6.30 p.m.* 


Royal Institution 


Mining Institute, Neville Hall, Westgate 
9 Jan., 6.15 p.m.* 


LONDON 
** The International Geophysical Year."’ A series of Christmas 
lectures adapted for a junior audience. Tues., 30 Dec. ; 
Thurs, | Jan.; Sat., 3 Jan.; Tues., 6 Jan.; Thurs., 8 Jan.; and 
Sat., 10 Jan.; all at 3 p.m. 


Royal Society of Arts 


LONDON 
* Films in Alliance with Industry,’ by Edgar Anstey. Wed., 
14 Jan., 2.30 p.m. 
Scientific Film Association 


LONDON 
* A Review of Recent Cinematographic Apparatus,” by Robin- 
son P. Rigg» Royal Photographic Society, 16 Princes Gate, 
S.W.7. Fri., 9 Jan., 7 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
Annual General Meeting A ~ Methods of Analysis Group. 


Chairman’s Address. BIS Laboratories, Hoyle Street, 
Sheffield. Tues., 6 Jan., 7 ‘7 
Society of Chemical Industry 
BIRMINGHAM 
‘ Alloys for High-Temperature Service,” by D. A. Oliver. 


Corrosion Group. Birmingham and Midland Institute, Para- 
dise Street, Birmingham. Tues., 6 Jan., 6.30 p.m. 
Society of Instrument Technology 
LONDON 
** Control Systems as Applied to Railways Signalling,” by J. C 


Kubale. Control Section. Manson House, Portland Place, 


W.1. Mon., 5 Jan., 6 p.m.* 
South Wales Institute of Engineers 
CARDIF F 


The Collection, Transmission and Utilisation of Methane 


from Collieries in the Afan Valley,” by Stewart L. Wright, 
W. T. Hird and Gwilym H. Thomas Thurs., 8 Jan., 6 p.m. 
Meetings 


Particulars for this feature should 


reach the Editor not later than three weeks before the date of the meeting. 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


British Interplanetary Society, 12 Bessborough Gardens, London, 
S.W.1. (TATe Gallery 9371.) 

Building chou, 26 Store Senet Loncon, W.C.1. (MUSeum 
5400.) 

Chemical Society, 
(REGent 0675.) 

Diesel Engineers and Users Association, 18 
London, E.C.3. (ROYal 2393.) 

rr Engineering Society, 
S.W.1. (ABBey 5215.) 

Institute of Metals, 17 
(BELgravia 3291.) 

Institute of Petroleum, 61 New Cavendish Street, 
(LANgham 3583.) 

Institute of Refrigeration, New Bridge Street 
Bridge Street, London, E.C.4. (CENtral 4694.) 

Institution of British Agricultural Engineers, 6 Buckingham Gate, 
London, S.W.1. (TATe Gallery 8589.) 

Institution of C Ae Engineers, 16 Belgrave Square, 
5.W.1. (BELgravia 3647.) 
Institution of Civil Engineers, 
3.W.1. (WHItehall 4577.) 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 

ment, London, W.C.2. (TEMple Bar 7676.) 
Institution of Engineering Designers, 38 Portland Place, London, 
W.1. (LANgham 8847.) 
Institution of Engineers-in-Charge, 
Middlesex. (MILI Hill 3543.) 
Institution of Heating and Ventilating Engineers, 
Square, London, S.W.1. (SLOane 3158.) 
Institution of Highway Engineers, 47 Victoria Street, 
(ABBey 3891.) 
Institution of Locomotive Engineers, 28 Victoria Street, London, 
.W. (ABBey 6672.) 
Institution of Mechanical Engineers, | Birdcage Walk, St. James’s 
Park, London, S.W.1. (WHtehall 7476.) 


Burlington House, Piccadilly, London, W.1. 


London Street, 
32 Victoria Street, London, 


Belgrave Square, London, S.W.1. 
London, W.1. 
House, New 
London, 


Great George Street, London, 


13 Grange Close, Edgware, 
49 Cadogan 


London, 


Institution of Naval Architects, 10 Upper Belgrave Street, 
London, S.W.1. (SLOane 4622.) 

Institution of Production Engineers, 10 Chesterfield Street, 
London, W.1. (GROsvenor 5254.) 

Institution of Railway Signal Engineers. Apply to Mr. R. L. 
Weedon, 222 Marylebone Road, London, N.W.1. (AMBas- 


sador 7711.) 
Institution of Structural Engineers, 11 
London, $.W.1. (SLOane 7128.) 
Junior Institution of Engineers, Pepys House, 
London, S.W.1. (VICtoria 0786.) 
Liverpool Engineering Society, 9 The 
Liverpool 2. (Central 3717.) 
Liverpool Metallurgical Society, Greenhithe, 
St. Helenes, Lancs. (St. Helens 5879.) 
Newcomen Society, Science _ Exhibition Road, London, 
S.W.7. (KENsington 1793 

North East Coast Cokes of Engineers and Shipbuilders 
Bolbec Hall, Newcastle upon Tyne |. (Newcastle 20289.) 

Reinforced Concrete Association, 94-98 Petty France a 
S.W.1. (ABBey 4504.) 

Royal Institution, 21 Albemarle Street, 
Park 0669.) 

Royal Society of Arts, John Adam Street, 
W.C.2. (TRAfalgar 2366.) 

Scientific Film Association, 3 Belgrave Square, 
(BELgravia 6188.) 

Sheffield Metallurgical Asscciation, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865.) 

Society of Chemical Industry, 14 Belgrave Square, London, S.W.1. 
(BELgrave 3681.) 


Upper Belgrave Street, 
14 Rochester Row, 
24 Dale Street, 


Temple, 


Road, 


Grosvenor 


London, W.!l. (HYDe 


Adelphi, London, 


London, S.W.1. 


Society of Instrument Technology, 20 Queen Anne Street, 
London, W.!. (LANgham 4251.) q : 
South Wales Institute of Engineers, Park Place, Cardiff. (Cardiff 


23296.) 
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The 


DIAL GAUGE | 


By Professor H. Wright Baker " 


Manchester College of Science and Technology 


The dial gauge, for which so many uses have been 
found in industry and research, has earned for 
itself a strangely wide range of reputations— 
from the sublime to the ridiculous. It may be 
produced from its box almost with a feeling of 
reverence or pushed on one side as quite un- 
reliable. Again gauges may be found in large 
numbers in a most depressing state of neglect, 
or being used in ways which render them quite 
unreliable. 

Provided that a dial gauge is used with 


Fig. 1 Record showing gauge errors, 
only revealed by an overall detailed check. 
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Test rig for dial gauges. 


Fig. E 
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adequate care, and has been properly maintained, 
there are still a large number of factors which 
may affect its usefulness. Though many gauges 
are designed and made with great skill there are 
others which have very serious deficiencies in 
both these respects. The investigations outlined 
in the following notes have been carried out to 
obtain precise information about the reliability 
of both new and nearly new gauges, and to shed 
light upon the factors which should receive 


— 
12 
Revolutions of Pointer 


special attention from manufacturers or users. 

The gauge reading to 1/1,000 in, if well main- 
tained and properly used, presents relatively 
few problems. It is with gauges of higher pre- 
cision—usually 1/10,000 in—that this article 
generally deals. 

In the British Standard Specification and else- 
where, the permissible errors are normally 
expressed in terms of the smallest divisions of 
the dial and, in most of the graphs which follow, 
this unit is represented as the abscissa, while the 
ordinate is the number. of revolutions of the 
pointer. 

It is common practice to check the perform- 
ance of a dial gauge by mounting it above a 
surface plate so that the point makes contact 
with appropriate slip gauges wrung to the face. 
In general, comparisons are made towards each 
end of the travel and at a very limited number of 
intermediate positions. While this gives some 
information, local variations, which must be 
anticipated in a device which normally consists 
of a rack and pinion with a train of multiplying 
gears, may easily be overlooked, as will be seen 
in Fig. 1. The process is much too tedious to be 
repeated at the very short intervals necessary to 
check local, as well as overall, accuracy. 

A second method is to check the gauge at a 
considerable number of points by means of a 
high-quality screw micrometer, a device which, 
because of the simplicity of its construction and 
the “ averaging” influence of a long nut, may 
be expected to show very few local errors. The 
scale division on the micrometer normally has 
the same value as the scale division on the dial 
gauge, and, being rather smaller, is more difficult 
to subdivide by interpolation. Where greater 
accuracy is required, the arrangement shown in 
Fig. 2 has been found very convenient, the dial 
gauge being clamped to the moving table of a 
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Fig. 2. Gauge mounted on 
an SIP measuring machine. 


SIP measuring machine while the point makes 
contact with a fixed plane—in this case a plane 
surface on one of the standard vertical measuring 
telescopes attached to the machine head. Such 


, a machine can be relied upon to give both overall 


and detailed accuracy to the order of 1/100,000 in 
—a precision which is desirable if the dial gauge 


0:0001 In 


ENGINEERING 


under examination is to be read with confidence 
to the nearest scale division. 

Both micrometer and measuring machine 
devices, though very much faster and easier to 
use than slip gauges, still involve very tedious 
work. As gauges may exhibit both systematic 
and erratic variations, which require the checking 
of readings at intervals of not more than 10 scale 
divisions over the whole of their travel, a thorough 
overall check is a major operation. 

For most purposes it is only necessary to 
know that the gauge errors lie within specified 
tolerances, and a very simple device enabling 
this to be done in a few minutes, is illustrated in 
Fig. 3. In principle, the gauge to be tested is 
clamped centrally within the head of the machine 
and is lowered past a wedge operating the gauge 
pointer, which will then be seen to rotate in a 
clockwise direction. While this is being done 
the whole mechanism is rotated in an anti 
clockwise direction in a manner which, related 
to the angle of the wedge, should exactly neu- 
tralise the former rotation of the pointer. Local 
variations will then be apparent as wandering of 
the pointer about a fixed central position, while 
overall errors will be indicated by a steady creep 
in one direction or the other. Detailed readings 
can be made very simply, and plotted as in 
Fig. 1. 

Where errors in the instrument to be tested 
are likely to be due to errors of form of gear and 
rack teeth or the design of levers it seems ver) 
desirable that such elements should be carefully 
avoided in the testing device. In the prototype 
machine to be described, the operating elements 
are reduced to one precision screw in a long-nut, 
and two optically flat slide surfaces used dry. 

It will be seen from Fig. 3 that the dial gauge (2) 
is mounted with the pivot of its pointer on a 
common vertical axis passing through the’ head 
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or gauge holder (3), a box body (4) and a hollow 
precision screw (11) The latter operates in a 
fixed nut (i2) carried on a supporting table, so 
that by rotating the hand-wheel (10) (which is 
fastened to the body), in a counter clockwise 
direction, the dial gauge rotates and at the 
same time moves towards the table. 

Within the box body is a plane lapped 
surface (5). On this rests a slider (6), which 
therefore rotates with the dial gauge but is 
prevented from moving in a vertical direction 
by means of a distance pin (9) passing through 
the hollow screw and resting on a fixed abutment. 
The slider carries a wedge (13), mounted as a 
sine bar, down which the plunger of the dial 
gauge moves when the wheel (10) is rotated. 
During this motion, the position of the pointer 
can be compared with a fixed scale or tolerance 
indicator, mounted above the gauge in the head 
(1), and which moves vertically with the gauge 
but does not rotate. 

The fundamental precision elements are the 
screw (11), the flat lapped surface of (5) and the 
lapped wedge surface of (13), all of which can 
be made to a very high degree of accuracy. 
A ball-mounted slide (15) relieves the plunger 
of the gauge from side-thrust, and the slider (6) 
is supported on pads of ptfe, a material 
giving a very low coefficient of friction, without 
the use of a lubricant which might introduce 
a variable film thickness factor. 

The standard micrometer head (14), though 
itself of high precision, serves only as a support 
of variable height for the lower end of the 
“sine bar,” the correct angle of which may be 
found in one of several ways. Endwise move- 
ment of the wedge is prevented by a thin clamped 
blade of steel which is subjected only to tension. 
By setting the wedge to zero slope, so that a high 
precision dial gauge gives the same setting at 
the two ends of the wedge, the accuracy of 
operation of the machine between these limits, 
exclusive of thread pitch error which should be 
negligible, will be shown by movements of the 
dial gauge pointer. The total error in the 
prototype is less than 0-00002 in. 

About five minutes are required to mount, 
centre and clamp the gauge, after which, if 
clerical assistance is available to book the 
readings, a complete set of readings may be 
made at one-tenth revolution intervals in between 
3 and 15 minutes, depending on the travel of the 
gauge. 

A complete record could be obtained, using 
a cine-camera in about a minute, or the same 
time as is required to check that all readings 
lie within given tolerances. To eliminate 
“ stiction ” the plate-wheel (10) may be tapped 
with the finger, but for continuous testing an 
automatic tapping device has proved successful. 


Dial Gauges Reading to 0-001}in 

Fig. 4, items A, B and C show tests on three 
“identical” gauges using the same wedge 
setting. It will be noted that the first two are 
consistent within -+ 0-0003 in, but that C shows 
both a marked irregularity, of greater amplitude, 
and a “ creep.”’ Of these errors the former may 
be much the more serious. 

D shows the errors of a gauge of considerable 
age. E is of another make but much more 
recent. Both were in use as “ precision” 
Instruments when removed for testing. Further, 


Fig. 6 Results from 
high-quality gauges. 
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F and G show two new gauges, supplied to 
check the value of the testing machine, and 
provided with the warning that one of them had 
been given a deliberate error. The faulty 
gauge G can be detected immediately. It would 
appear that the rack has been stretched at about 
three-quarters of its effective length, resulting 
in an elongation of 0-001 in. If the effect of this 
presumed stretching is removed, it will be seen 
that the two gauges are in very good agreement. 


Geared Gauges Reading to 0-0001 in 


To increase the accuracy of a measuring tool, 
which is already of considerable accuracy, 
by a factor of «10, is obviously a matter 
calling for a reconsideration of fundamental 
factors, not merely the addition of another 
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Fig.4 Tests of three ** iden- 
tical” 0-0001 in gauges. 


train of gears having that ratio, as this will 
merely result in multiplying the original errors 
and probably adding others. This is clearly 
shown by the record of a gauge of very well- 
known make, shown in Fig. 5 (J). The lower 
curve indicates that the gauge would be very 
good if rated to 0-001 in, but unfortunately it 
is marketed as rated to 0-000i in. The upper 
curve shows one of the very common errors— 
a variation repeating every 24 revolutions corre- 
sponding with the engagement of a fresh tooth 
on the rack. The small errors due to tooth form 
are merely multiplied up by the following train 
of gears. The sudden kink shown by gauge H 
at 5 revolutions shows how serious errors may 
creep in even over a short range of travel. 
Curves L and M, show other types of error 
while the comparison of the curves for gauges N 


Fig. 7 Readings on a gauge selected 
at random from factory 


service. 
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Fig. 5 Various types of 
error in0-0001 in gauges. 


and O, made by the same manufacturer, show 
a continuity of error-production due to a faulty 
method of manufacture. It will be noted that 
local errors are far more serious than overall 
errors and that a long travel does not seem to 
raise any special troubles. 

As a contrast to the previous figures, Fig. 6, 
curve Q, shows what may be achieved by really 
first class design and manufacture, and curves 
R and §S are records for 0-001 in. gauges using 
a ribbon-and-drum mechanism in place of the 
more conventional rack and pinion, while Fig. 7 
shows records for gauges taken at random 
from the benches of a very well known industrial 
concern. Gauge No. 7 makes one begin to 
wonder what is really meant by * 1/10,000 in.” 


Calibration Intervals 

When a gauge calibration is checked at a 
selected number of points, the size of the intervals 
may be of considerable importance. 

Fig. 8 shows the nature of the base line for 
gauge J, as established by measurements made 
at points separated by 10, 5, 24, 14, 1 and 4 
revolutions of the gauge pointer. It will be 
noted that the first gives a vague and almost 
irrelevant picture, 5 and 24 revolution intervals 
give the same general but misleading impression, 
which is then cancelled at 1} revolutions when the 
true form begins to emerge. Reducing the 
interval to 1 revolution wipes much of it out again, 
while again halving it gives a picture which ts 
almost perfect, and which can be seriously 
compared with the full-line curve plotted from 
readings made at one-tenth revolution intervals. 
As the gauge was under continuous observation 
throughout the test, it can be stated without hesi- 
tation that observations made at intervals of 
less than one-tenth revolution would not have 
added information of any significance. 

Fig. 9, curves Y and Z, are records for first- 
class fiducial indicators. Fig. 10, graph T, 
refers to a gauge very popular for commercial 
use—contrasted with a somewhat similar but 
higher quality gauge V by another maker, and U, 
a gauge of really good quality. Only three or 
four revolutions are plotted in detail. 

During the examination and testing of a large 
number of gauges by many makers a number of 
observations have been made which ought to be 
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of immediate interest to individual makers and 
be borne in mind by those responsible for gauge 
purchase, use and maintenance. The errors 
of rack and pinion tooth form shown in Fig. 5 
illustrate a case in point. 


Fig. 8 Base lines for gauge J (Fig. 5). 
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Fig. 9. Records of first- 
class fiducial indicators. 
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(1) Though all gauges had the standard 
external diameter of stem they showed markedly 
different reactions to clamping. In some cases 
the resistance to deformation offered by the 
stem had been considerably reduced by unsatis- 
factory bush design, compensated in one case 
by the use of a clearance which normally allowed 
the contact spindle to wobble visibly. 

(2) Rotary and sideways slackness of the 
spindle were unsatisfactorily controlled in numer- 
ous cases, a matter of importance when the 
spindle and rack are integral. One maker, 
however, separated the two components so that 
the rack was completely isolated within the case 
except for a ball-flat axial contact on the inner 
end of the spindle, and also fitted a simple spring- 
loaded device to prevent transmission of shock 
to the rack. The spring-controiled lever fre- 
quently used to provide contact pressure was 
often very crude both in design and workmanship. 
In some cases a rough, undressed stamping made 
sliding contact with a pin of small diameter on 
the rack spindle in such a manner as to cause a 
reversal of loading on the rack guides at part 
travel. 

(3) The actual number of revolutions over 
which the pointer could move was frequently 
substantially less than that indicated on the dial 
—a matter of interest to purchasers, while in 
some cases—even in long-travel gauges—three 
times as many teeth were cut on the rack as 
could possibly be used. 

(4) In a number of cases of new gauges, it 
was horrifying to find that the rack-sprocket 
spindle was so slack in its bearings (which in the 
best cases were beautifully jewelled) that there 
was a Clearly visible slackness of up to 10 per 
cent. of the spindle diameter, and in some an 
audible rattle could be produced. Movement of 
the accessible end of the sprocket spindle dia- 
metrically across its bearing was found to move 
the pointer by as much as 9 scale divisions. 
One can imagine what would happen were both 
spindle ends displaced simultaneously in the 
same direction, which, in fact, would occur in 
use. 

It is, of course, true that the spring-loading 
provided would tend to suppress such motion, 
but as the direction of tooth-contact pressure 
on the sprocket will vary with the relative 
position of the engaging teeth, a slack spindle 
is bound to wander in its bearing and produce 
periodic errors, usually with a period of 23 
revolutions of the pointer. In several cases 
hair-springs used to eliminate backlash were 
incorrectly fitted or fouled 
other parts of the mech- 
anism when in operation. 

(5) While some gauges 
were very well finished and 
fully sealed against the 
entry of dirt, others con- 
tained loosely adherent or 
detached burrs and swarf 
from the manufacturer’s 
shaping or pressing opera- 
tions, and there were many 
indications of stamping 
machines in very poor con- 
dition. Four-screw_ back- 
plates, which are very con- 





Fig. 10 Commercial 
and high-quality 
gauges compared. 
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PREPARING TUBES 
FOR BUTT WELDING 


Simple Portable Rig 


Reduced cost and greater output in the prepara. 
tion of tubes for butt welding have been achieved 
at the Glasgow works of John Brown Lang 
Boilers Limited by the use of simple portable 
rigs. That the rigs are easily moved about the 
works aidows machining to be performed at any 
convenient location and eliminates the need fo; 
horizontal boring and facing machines—which 
are expensive—that require the work to be 
brought to them. 

Each rig consists of a Consolidated Pneumatic 
heavy-duty vane drill mounted in line with two 
ball races and a vice on a common baseplate, 





Modified heavy-duty vane drill 
used as portable rig for prepar- 
ing tube ends for bulk welding. 


The drill is a standard reversible model having a 
spindle speed when running light of 100 r.p.m. 
It has an overall length of 228 in, a weight of 
853 lb and is fitted with a No. 5 morse taper 
spindle which is held rigidly by ball races spaced 

Sin apart. A cutter head carrying two Cleve- 
land twist drill cutters of 10 per cent cobalt steel 
is mounted on the spindle, and has _ recesses 
for cutting teeth suitable for dealing with tubes 
in the size range of 14 in to 6 in outside diameter 
and thicknesses of from 10 gauge up to 4} in. 

A particular feature of the assembly is that only 
semi-skilled labour is required for satisfactory 
operation within working limits of 0-005 in 
and head change is accomplished in a matter 
of seconds by such operators. 





venient as providing an alternative clamping position for the gauge, would 
sometimes not function because of slight irregularities of screw-hole spacing, 
and in two cases the backplate was so much over-size that it could not be 
removed without gripping the whole gauge in a vice. 

The defects discovered and enumerated above cannot be attributed in any 
single case to wear or misuse, and represent problems which should receive 
the very earnest attention of manufacturers, whether in this country or abroad. 


In view of the great reliability of some of the 
many gauges examined, and the serious conse- 
quences which may arise from gauge faults, It 
would seem that the initial saving effected by 
the purchase of inferior instruments is probably 
completely unjustifiable, and may well lead to 
very costly troubles both with articles manufac- 
tured, with the personnel employed, and with 
the reputation of the country of manufacture 
and of its products. 
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construction 


KARIBA 


Less than 10 months ago—in February—the River Zambesi breached the 
cofferdam and flooded the bottom sections of the Kariba dam. On 
3 December, several weeks ahead of the original schedule and when 
the wall averaged 370 ft high, the last of the four temporary sluices in the 
dam were plugged. The photograph was iaken just before this work 
was done. To make the plugs, hundreds of tons of rock and aggregate 
were tipped into the upstream mouth of the sluices until the passages 
were choked. After two days one sluice was reported dry but leakage, 
serious in one, was still causing difficulties in the other three sluices. 

Behind the dam the water began piling up—in the first two days a 30 ft 
depth was reached in the narrow gorge. Eventually it will form a lake 
2,000 sq. miles in extent. Some 30,000 Africans have been resettled. 
One of the biggest movements ever of wild life is expected as the 
waters rise and game wardens have prepared retreat routes for the 
animals. Considerable areas have been cleared of bush so that fishing 
trawls can be dragged unimpeded. 

That the dam should have been sealed ahead of schedule is a great 
tribute to the civil engineering contractors, Lmpresit Kariba (Pvt) Limited. 
For two successive years the workings have suffered from unprecedented 
flooding of the Zambesi—hence the decision of the Federal Power Board 
to speed the work. For the next few months 500 cusecs will be allowed 
through the dam; in July, as the dry season approaches, this flow will be 
increased threefold. 

Meanwhile work continues in the subterranean turbine hall on the 
southern bank. Already in position is one of the six Boving turbines; 
two 200 ton overhead electric cranes built by Babcock and Wilcox have 
also been installed. The first of the Metropolitan-Vickers 100 MW 
generators is due to be shipped next February. The 330 kV grid, which 
will link Kariba with the Copperbelt and major centres in Southern 
Rhodesia, is well advanced, as is also the work on the substations at 
Salisbury and Norton. Completion date for the first stage, calling for 
an installed capacity of 600 MW, is May, 1962, though the first electricity 
is expected to be sent out in January, 1960. 


Progress 
Report 





SPAN No 3 
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A last photograph before the gorge behind the dam is flooded. 


AUCKLAND HARBOUR BRIDGE 


Span No. 3 of the Auckland Harbour bridge, 580 ft long and weighing 
about 1,000 tons, was successfully floated into place on | December. 
The photograph indicates the general progress that has been made. 
All the piers are complete and the No. 3 span can be seen in its 
erection position above span No. 6 on the far bank, with the City of 
Auckland in the background. The proportions 
of the bridge are shown in the elevation; the 
spans are numbered from the right-hand side, 
on the borough of Northcote bank, so that the 
high navigation span is No. 2. 
The task of landing the No. 3 span into position 
Auckland Harbour — was one of the biggest bridge floating jobs ever 
Bridge, New Zealand. undertaken, and the work was not made easier 
The progress photo- — by the possibility of a storm arising before com- 
graph was taken in pletion. A period of suitable tides had to be 
November last when selected for the work and arrangements were 
No. 3 span was being made with the local Meterological Department 
erected on top of the to get the best possible weather forecasts. 
completed No.6 span 


near the far bank. Continued on next page 
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TIDAL MODEL OF EYEMOUTH HARBOUR 


Investigating Possible Improvements 


to a Small Fishing Port 


Eyemouth is a small fishing village on the east 
coast of Scotland nine miles north of Berwick- 
upon-Tweed. At present the port is used by a 
fleet of about fifty fishing boats, but these vessels 
have difficulty in getting in and out of the 
harbour because a sandbar forms at intervals 
in the entrance. The port might become one of 
the best harbours between the River Tyne and 
the Firth of Forth if the sandbar were eliminated 
and the depths in the entrance channel increased. 
This article describes an investigation of possible 
methods of obtaining these improvements. 


by flood water coming down the River Eye. 
The latter method is unreliable; during the last 
15 years about 60,000 cu. yd of sand have had 
to be dredged out of the entrance at a yearly 
cost of about £2,500. 

Towards the end of 1955 the Eyemouth 
Harbour Trustees and the Scottish Home 
Department requested the Hydraulics Research 
Station of the Department of Scientific and 
Industrial Research to undertake an investiga- 
tion into the causes of the formation of the 
sandbar and to recommend schemes which could 


Fig. 1 


By Wallace J. Reid, 


M.A., M.A.L., 
Hydraulics Research Station, 
DSIR 


into the entrance on the flood tide with the water 
required to fill the harbour and the tidal portion 
of the River Eye. The waves which break on 
Eyemouth Beach stir up the sand and put a large 
quantity of material into suspension. This sand- 
laden water is then drawn in through the harbour 
entrance. Inside the Northern Breakwater the 
wave action is reduced and the sand settles out of 
suspension to form a bank beside the West 
Pier. The surveys showed that the ebb currents 


A fishing boat stranded on the sandbank at the entrance to the harbour, 





The key plan, 
features of Eyemouth Bay and the location of the 
harbour, which is approached through a short 
entrance channel and sheitered by the Northern 


Fig. 2, shows the general 


Breakwater and the West Pier. The River Eye, 
a small mountain stream, has been diverted 
through a side channel so that the harbour is 
unaffected by floods in the river. The position 
of the var of sand which forms against the 
West Pier and seriously reduces the depths in the 
entrance channel is shown on the plan, and 
its consequences can be seen in Fig. |. Hitherto, 
this sandbar has been removed either by dredging 
or by being flushed out of the harbour entrance 


improve the harbour entrance. The investigation 
was begun almost immediately and a tidal model 
was constructed in the main experimental hall 
at the Hydraulics Research Station during 1956. 


PRELIMINARY SITE WORK 

The investigation started with a survey of site 
conditions: at Eyemouth; tidal currents, wave 
conditions and topography were measured and 
recorded by the Station’s survey team. A theory, 
based on the results of these observations, was 
formulated to explain the recurrent formation 
of the sandbar. It was concluded that the 
sandbar is composed of sand which is brought 


alone were insufficient to scour the sand out of 
the entrance. It was also found that a sandbar 
could form extremely rapidly—in about 14 days 
—when storms caused heavy wave action in 
Eyemouth Bay and increased the quantity of 
material in suspension, or it could be built up 
gradually over a period of months. 

The level of the sea bed in Eyemouth Bay was 
also carefully examined. It was possible that 
large quantities of sand were being brought into 
the bay from the North Sea and that the depths 
in the bay were only being maintained by the 
repeated dredging in the harbour entrance. 
If this were so, a scheme which could prevent the 





Concluding Auckland Harbour Bridge 


The girders of the span, which is as much as 
80 ft high, were first erected on top of span 
No. 6, near the south bank. Part of this support- 
ing span was detached as a temporary staging 
and four pontoons were floated beneath it. 
On a rising tide, and assisted by pumping out 
water ballast, the pontoons lifted both spans 
clear of the connections and were towed to the 
gap between Piers 2 and 3 where the span had 
to be landed. Unexpected high winds then arose 
and two days were taken up with mooring the 
span in position with the aid of tugs opposite 


the opening. This period of waiting was ended 
on Monday, | December, when ideal weather 
conditions coincided with the last suitable tides 
and the girders were accurately located 18 in 
above the top of the pier heads. As the tide fell 
and water ballast was pumped into the pontoons, 
the span was landed in position. 

The bridge, which is to be paid for by tolls, 
has been designed by Freeman Fox and Partners, 
London, and is being built by a partnership of 
Dorman, Long and Company and the Cleveland 
Bridge and Engineering Company. Of seven 


spans, totalling around 3,520 ft in length, the 
bridge will carry a roadway 55 ft wide and two 
6 ft wide footways. The roadway has a gradient 
of 1 in 20 on each side of the navigation span 
(No. 2), joined by a vertical curve of 800 ft. 
To provide clearance for shipping the road level 
changes from deck-span to through-span. Some 
additional details of the superstructure, particu- 
larly in respect of the arrangements made to 
counter earthquake movements were given in 
our issue of 21 November, 1952 (p. 673, vol. 174). 
Structural work should be completed in May, 1959. 
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build-up of the sandbar and thus make dredging 
in the harbour unnecessary might result in the 
complete silting up of the bay itself. A com- 
parison of the chart made by the Station’s 
survey team in 1956 with a previous survey made 
in 1840 showed that the bay had in fact become 
deeper in the interval, and that the increase in 
the volume of the bay was almost equal to the 
quantity removed by dredging. It could there- 
fore be assumed that no large quantity of sand 
was being brought into the bay from the sea. 


THE TIDAL MODEL 


The model is shown in operation in Fig. 3 
The sandbar formed can just be seen beside the 
West Pier and in the distance the pneumatic 
wave generators, designed for this particular 
investigation, and part of the machinery for pro- 


Fig. 3. The tidal model in operation in the main hall 
at the Hydraulics Research Station, Wallingford. 
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Fig. 2. Key plan of Eyemouth Harbour, showing the sandbar in the existing entrance. 
The two schemes which could prevent the formation of the bar are also shown. 


ducing the tides, are visible. The model, built 
to a horizontal scale of 1 : 40 and a vertical 
scale of | : 26-7, was over 100 ft long and 60 ft 
wide. The time scale used was in accordance 
with the Froude Law. 

As a result of the preliminary work there 
appeared to be three possible solutions to the 
problem. The first involved changing the flow 
conditions so that the movement of sand-laden 
water into the entrance was stopped; the second 
was to construct a sluice at the mouth of the 
River Eye which could be closed at high tide 
and opened at low tide so that the water stored 
in the River Eye, suddenly released, would flush 
the sandbar out of the entrance. The third 
solution was to abandon the present harbour 
entrance and cut a new entrance through the 
Northern Breakwater. 

The aim of the first 
experiments in the model 
was to find a set of 
conditions which would 
produce a_ satisfactory 
sandbank beside the 
West Pier. A suitable 
set of operating con- 
ditions was eventually 
found and a number of 
schemes was tested to 
find how effective they 
were in preventing the 
formation of the sand- 
bank. Altogether eight 
schemes, all based on the 
three possible solutions 
outlined above, were 
examined. Radioactive 
tracers, supplied by the 
Isotope Division of the 
UKAEA at Harwell, 
were used for the first 
time in a model investi- 
gation to trace the move- 
ment of sand on the 
beach and to show that 
sand was in fact brought 
from the beach into the 


harbour. A radio-controlled scale model of a 
60 ft Eyemouth fishing boat was used to examine 
the navigational difficulties which might occur 
with the various new schemes. 

Of the eight proposals tested, six were found 
to be unsatisfactory for various reasons—either 
they did not prevent the formation of the sand- 
bar, or they caused other difficulties in the 
harbour. Two schemes were extremely success- 
ful and are shown with the key plan of Fig. 2. 
The model demonstrated that if the sluicing 
scheme were installed, the sandbar could be 
scoured away before it had properly formed, and 
the channel could be maintained at the best 
depths now available. The new harbour entrance 
would completely eliminate the sandbank and 
it is probable that the depths in the entrance 
channel would be increased by 4 ft; this would 
be ensured if a sluice were also installed. Tests 
were also carried out to examine the protection 
afforded by the new entrance against wave 
action. It was found that wave action inside 
the harbour after the proposed construction of 
the new entrance would be no worse than it is at 
present. 

CONCLUSIONS 

In conclusion it may be noted that although 
many schemes had been suggested in the past 
to prevent the formation of the sandbar in the 
harbour entrance, no technique was available 
for comparing the merits of the various schemes. 
As a result of the model investigations, it was 
possible to suggest two successful schemes for 
preventing the formation of the sandbank, one 
of which would also increase the depths in the 
entrance by 4 ft. 

It is hoped that this investigation will shortly 
be reported in detail in the Bulletin of the 
Permanent International Asscciation of Naviga- 
tion Congresses. 

Acknowledgment.—The work described in 
this paper was carried out as part of the research 
programme of the Hydraulics Research Board 
of the Department of Scientific and Industrial 
Research, and is published with the permission 
of the Director of Hydraulics Research. 
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PRESENTING VIBRATION THEORY 


Mechanical Vibrations. By A. H. CHurcu. 
John Wiley and Sons Incorporated, 440 Fourth 
Avenue, New York 16, NY, USA ($6:75); 
and Chapman and Hall Limited, 37 Essex 
Street, London, W.C.2. (54s) 


Mechanical Vibrations. By BERNARD MorkRILL. 
The Ronald’ Press Company, 15 East 26th 
Street, New York, 10 NY, USA ($6-50) 

Engineering Vibrations. By Lypik S. JACOBSEN 
and Ropert S. Ayre. McGraw-Hill Book 
Company Incorporated, 330 West 42nd Street, 


New York 36, NY, USA _ ($9-50); and 
McGraw-Hill Publishing Company Limited, 
95 Farringdon Street, London, E.C.4. (77s 6d) 


Undergraduate courses on mechanical vibration, 
and bocks based on the lecture notes of these, 
almost invariably follow a pattern derived from 
the works of Timoshenko and Den Hartog. 
After an introductory chapter, the free un- 
damped and then the free damped cases (positive 
damping only) of single degree of freedom oscilla- 
tors are discussed. This is followed by the 
undamped forced and damped forced vibrations 
of these systems. The same pattern is applied 
to two degree of freedom and finally to multi- 
degree of freedom systems, although the damped 
case of the latter is usually omitted. With a few 
practical applications (isolation, dampers, etc.), 
references and unworked examples, the first half 
of a book is completed. Greater scope is 
allowed in the following chapters, these being 
concerned with continuous systems, methods of 
computations, and/or the Lagrange equation and 
its application. In an ambitious book, a short 
discussion of self-induced and even non-linear 
systems may also be found tucked away some- 
where. 

Since the pattern is given, all that is required 
for converting lecture notes into a book is the 
addition of a number of examples and references. 
Once published, the work influences a new genera- 
tion of lecturers who copy the * sacred ” pattern 
in their lecture notes and from these. sooner or 
Jater, produce another book. And so _ on, 
apparently, ad infinitum. The result of this 
process is a series of books, usually competently 
written and useful in an unimaginative sort of 
way, but completely oblivious of the passing of 
time and of the new and exciting problems and 
developments in the field of vibration. 

The books by Professor A. H. Church and 
Professor Bernard Morrill are to some extent 
examples of the perpetuation of the traditional 
pattern. Both authors acknowledge the influ- 
ence of the texts of Timoshenko and Den Hartog 
(and others), and rightly so. Both books are 
based on lecture courses and are intended for 
undergraduate study. 

Professor Church’s book is based on_ his 
previous work, entitled Elementary Mechanical 
Vibration. In the present text the material 
has been almost completely rewritten and the 
coverage has been greatly expanded. It includes 
now, in addition to five chapters on the elemen- 
tary topics of single and two degree of freedom 
systems, chapters on multi-mass torsional and 
transverse systems, equivalent torsional systems, 
balancing (including single and multi-cylinder 
engines) and electrical analogies. On the other 
hand, self-induced vibration (or even the concept 
of negative damping) and non-linear vibration 
are mentioned only in the preface, these being 
considered to be “ advanced topics.” It is, of 
course, debatable whether the concept of negative 
damping is in any way more difficult or of less 
educational value and practical significance than, 
say, Prohl’s Method, which is adequately treated. 
It is also arguable whether all omission of non- 


linear vibration is educationally sound, since, by 
this, a completely false picture is imparted to the 
student concerning the range of validity of the 
linear theory. 

Professor Morrill’s book covers a wider range 
in somewhat fewer pages. This is achieved by 
cutting short some topics, for instance, balancing 
and multi-degree of freedom systems. Oddly 
enough, the first chapter contains a section which 
reviews the plane kinematics of relative motion 
of a particle. This is indeed a departure from 
the normal pattern, but it is difficult to see what 
it does, in fact, achieve. The sections which 
review the mathematical theory of linear second 
order differential equations with constant co- 
efficients and similar elementary mathematical 
topics are certainly more useful, but would be 
more appropriately delegated to an appendix. 
A detailed treatment of the free and forced 
vibrations of the viscous damped single degree 
of freedom systems is given. Systems with two 
and more degrees of freedom are discussed and 
Holzer’s numerical method is introduced for 
more complex systems. There is a short chapter 
on the Lagrange equation and a longer chapter 
on the vibration of continuous systems, uniform 
strings, beams and bars. The book concludes 
with brief but useful discussions of electrical and 
mechanical analogies, the mobility method and 
analogue computers. Negative damping and 
non-linear vibration are mentioned in the index 
but are settled with a few sentences in the text. 
Self-induced vibration is not even mentioned. 

Both books are well written and well produced. 
They contain a fairly large number of unworked 
problems, few references and an index. How- 
ever, they cover little material which is not 
already covered in other books. Moreover, with 
the exception of some minor topics, both books 
could easily have been written twenty or more 
years ago. They are useful but not very inspir- 
ing introductions to an exciting and continuously 
developing subject. 

Professors Jacobsen and Ayre have written a 
book which, according to their own description, 
is ‘“‘ unconventional.” They depart from the 
usual pattern of elementary teaching practice 
by emphasizing the transient state of motion 
and considering the steady state as a special case 
of that. A wide range of linear and non-linear 
problems is adequately treated with a mathe- 
matical apparatus which requires no more than 
some knowledge of ordinary differential equa- 
tions. Where solutions cannot be effected by 
elementary mathematical procedures, the phase- 
plane graphical method or an extension of it, is 
used. 

The phase-plane graphical method is intro- 
duced in connection with the undamped single 
degree of freedom oscillator, when discussing 
its response to a general excitation function. 
In later chapters the method is extended to 
non-linear vibration problems. The use of the 
Ritz averaging method to the solution of steady 
state non-linear problems is also shown. There 
is a short section on self-induced vibration 
problems. The later chapters of the book deal 
with linear undamped multi-degree of freedom 
systems, including systems having distributed 
mass and elasticity. 

The book is geared to the modern interest in 
shock and non-linear vibration and thus fills a 
serious gap in the existing literature. However, 
in addition to discussing topics which cannot 
be found in other books, the more traditional 
aspects of vibration theory are also fully consi- 
dered. There is an excellent chapter on energy 
methods of finding natural frequencies, which 
is illustrated with a number of interesting worked 


problems. Another chapter deals with numerical 
methods. Each chapter is concluded with q 
summary, a large collection of well-chosen 
problems and an unusually extensive biblio- 
graphy. There are three appendices, the first 
being concerned with instrumentation (with 
references), the second deals with Graeffe’s 
method of successive approximations, and the 
third is a supplementary bibliography. These 
are followed by a very good index. 

This is an excellent book which will be found 
to be useful not only to lecturers, undergraduates, 
and research students but also to the practising 
engineer, particularly if his interests lie in the 
field of shock or structural vibrations. 

Reading these three books, one cannot help 
wondering whether a new approach to the 
presentation of vibration theory is not overdue. 
In the reviewer's opinion, there exists a need for 
two drastic departures from the present practice. 
The first is concerned with the audience to which 
the book is addressed, and the second refers 
to the method of presentation. 

The vast majority of books on mechanical 
vibration are written for undergraduate study. 
Few of these books are suitable for the practising 
engineer for the odd reasons that they contain 
too much and, at the same time, too little. 
What is required is a series of monographs, 
each dealing with specific fields of application, 
like vibration of structures, vibration of turbines 
and compressors, vibration of machine tools, 
vibration of ships, etc., and each containing 
just that much basic theory as is required for the 
understanding of the particular field. 

From the point of view of the method of pre- 
sentation, some improvements have already 
been made by Professor Church and Professor 
Morrill, and also by at least one more author 
of a recently published book. They do not 
consider undamped forced vibration of single 
degree of freedom systems separately but treat 
it as a special case of the damped oscillator. 
This departure from the traditional practice can 
only be applauded. However, going beyond 
this, why is it necessary to start every book with 
the undamped free vibration of single degree 
of freedom oscillators and then progress cau- 
tiously to the damped case? The more logical 
procedure is to plunge directly into the damped 
case and then show that the undamped case Is 
simply the transition between positive and 
negative damping. With this procedure, the 
concept of dynamic instability, leading to self- 
induced vibration, is easily introduced and thus 
a new range of vitally important and still largely 
unsolved problems is presented to the reader. 
Even if some self-induced vibration problems 
are too difficult for an elementary treatise, the 
concept of negative damping is simple, and it Is 
an obvious extension of the concept of positive 
damping. With its introduction the practical 
solution of a large number of self-induced 
problems becomes feasible. 

In all probability, few lecturers will agree 
with these suggestions, partly because of educa- 
tional difficulties which may be inherent in such 
an approach, and partly because their acceptance 
would force them to rewrite their lecture. notes. 
However, agreement or disagreement on ques- 
tions of detail is of little importance when it 
comes to the presentation of a subject like 
vibration. What is important is the realisation 
that even in the writing of books some bold 
experimentation is desirable. 

Professors Jacobsen and Ayre had the courage 
to deviate from the traditional pattern. They 


have written a first class book, and they are 
to be congratulated. 
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FINDING FACTS 


Information and Communication Practice in 
Industry. Edited by T. E.R. SINGER. Reinhold 
Publishing Corporation, 430 Park Avenue, New 
York 22, NY, USA ($8-75); and Chap- 
man and Hall Limited, 37 Essex Street, London, 
W.C.2. (70s) 

At the recent Atomic Energy Conference in 

Geneva. even young scientists could not follow 
papers in many disciplines outside their own. 

This is typical of the current problem facing 

scientists and engineers of keeping abreast with 

the vast expansion of new knowledge in their 
own and related fields. [It is largely the situation 
which this incident illustrates that has given 
rise to a new profession: that of the information 
expert. Today, every large organisation must 
have its library and information service ready 
to answer any query from administrators and 
research workers, either on facts or on sources of 
information. Within the ambit of its practi- 
tioners’ function there are various aspects: 


methods of presentation and of classification, 
indexing and abstracting, the organisation of the 
department and its relations with other depart- 
ments, methods of searching for and recovery of 
items, including the use of mechanical aids. 

It is on such topics that a number of authors 
have written chapters in this very expensive 
book. Unfortunately several of them suffer 
from the increasingly common fault of stringing 
together, with little discrimination, the opinions 
of others and this does not make either for con- 
cise or very informative writing. Many of the 
references are from magazine articles of a semi- 
popular nature; for instance, a short chapter on 
technical writing has 139 of them. 

Nevertheless, there are useful chapters on the 
organisation of the industrial information depart- 
ment, on technical classification, on chemical 
research file departments and on abstracting. 
Heads of information departments on tight 
budgets are advised to inspect before ordering. 


NEW BOOKS 


Exercices de Calcul Matriciel et de Calcul Tensoriel 
~ leurs Solutions. By DEN!S-PAPIN, 
KAUFMANN and R. Faure. Editions Eyrolles, 

6i Boulevard Saint-Germain, Paris. (V) (1,400 F-.fr) 


Thermodynamik des Spredbruches und ihre Anwen- 
dung im Stahlbau. By W. Kuntze.  Stahlbau- 
Verlag, G.m.b.H. Kéln. 

Einfache Berechnungsmethoden fur Verbundkonstruk- 
tionen. By HANNSKARL BANDEL. Springer-Verlag, 
Berlin, Germany. 

Die Grundgesetze der Umlaufgetriebe. By ALBRECHT 
Wotr. Friedr. Vieweg and Sohn, Braunschweig, 
Germany. 

Getriebe Kupplungen 
Vieweg and Sohn, 
(28-80 DM) 

Ensembles Mesurables et Probabilisables. 
DuGuE. Dunod, 92 Rue Bonaparte, 
(850 F. fr) 


Stahlbau-Tagung Baden-Baden 1954. Jubilaums- 
Tagung des Deutschen Stahlbau-Verbandes 16-18 
September, 1954. Stahlbau-Verlags G.m.b.H., 
Ebertplatz 1, Cologne, Germany. (12 DM) 

Sp zustande semi-infiniter Bereiche und kon- 
“forme ~ Abbildung. By Hans Huai. Verlag Lee- 
mann, Arbenzstrasse 20, Zurich 34, Switzerland. 
(12 S. fr) 


Friedr, 
Germany. 


Antriebselemente. 
Braunschweig, 


By DANIEL 
Paris, 6¢. 





Fuel Introduction into the Intake Air of Diesel Engines. 
By P. H. ScHweitzer and M. ALPERSTEIN. Engi- 
neering Research Bulletin B.71. College of Engineer- 
ing and Architecture, University Park, Pennsylvania, 
USA. ($2). 

A process known to the authors as fumigation. A 

lower grade of fuel produced satisfactory results. 

Data analysis revealed the cause of beneficial effects. 

The text is accompanied by many _ illustrations, 

charts, graphs and a bibliography. 


Principles of Noise. By J. J. FREEMAN. John Wiley 
and Sons Incorporated, 440 Fourth Avenue, New 
York 16, USA. ($9-25); and Chapman and Hall 
Limited, 37 Essex Street London, W.C.2. (74s) 

Takes the reader up to the point where he can read 

the technical literature on noise analysis with under- 

standing. An introduction to a science that is 
playing an increasing part in everyday life. 


Fine Boring and Turning. By W. BONEHAM. 
Machinery’s Yellow Back Series No. 43. Machin- 
ery Publishing Company Limited, National House, 
21 West Street, Brighton, 1. (5s) 

This describes a comparatively recent development 

(c. 1928). Specific machines are illustrated by 

makers’ names and this should prove of great help 

to users of the handbook, which is not beyond any 
machinist’s pocket. 


TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 

Compressed Air 

Exhausters and Boosters. W. C. Ho_mes & Co. Ltd., 
Turnbridge, Huddersfield. Type XAS Holmes- 
Connersville exhausters and boosters; three 
pressure ranges giving coverage from | Ib per 3 in 
at inlet to 6 lb per sq. in. Publication No. 

Filter and Gauge. Air C ONTROL INSTALLATIONS . TD... 
Ruislip, Middlesex. *‘* Omicron” air filter: dry 
type, replaceable elements. Claimed to give 
99-95 per cent efficiency in the methylene blue test. 
Also AAF air filter gauges with renewal warning 
indicator. Leaflets. 

Centrifugal Fans. MATTHEWS AND YATES LTD., 
Cyclone Works, Swinton, Manchester. The range 

*** Cyclone” multivane and paddle blade fans 
is given in catalogue F/4 with performance details 
and dimensions. Sizes up to 176,000 c.f.m. 
Details of driving arrangements are also given. 

Control Circuits. CiimMaAx Rock DRILL AND ENGI- 
NEERING Works Ltp., Carn Brea, Redruth, 
Cornwall. Fifty control ‘circuits using Maxam 

pneumatic equipment are given in publication 


. 208. Circuits are mainly concerned with the 
ped so of rams or positioners. 


Materials 
Aluminium. NorTHERN ALUMINIUM Co. Ltpb., 
Bush House, Aldwych, London, W.C.2.  Speci- 
fications for aluminium and alloy products—ingots, 


strip, sheet, bar, extrusions, etc. Sixth edition. 
Polythene Plumbing. CHEMICAL PiPE AND VESSEI 
Co. Ltp., Godstone Road, Kenley, Surrey. Pipes 
and fittings in moulded polythene for all purposes. 
Catalogue of standard items with a note on welding. 
Iron and Alloys. UNION Carsipe Ltp., 103 Mount 
Street, London, W.1. ‘ Literature List’? sum- 
marises publications available from the firm’s 
technical library on iron alloys and titanium. 
Steel Castings. FirtTH-ViCKERS STAINLESS STEELS 
Ltp., Staybright Works, Sheffield 9. Static 
castings in corrosion-resistant and stainless steels. 
Brochure describes production and applications. 
Fused Quartz. THE THERMAL SYNDICATE LtTD., 
Wallsend, Northumberland. Reference handbook 
‘About Vitreosil *’ can be described as a mono- 
graph on fused quartz and silica. Mechanical 
properties, physical and thermal data, are included 
as well as descriptions of products and applications. 
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On the Shelf 


By Frank H. Smith 


There is, it seems, in Bonn, a firm called Babel- 
Verlag but I think that when the tower collapsed 
they must have been somewhere among the 
rubble at the foot because they address me thus: 

M. Shith F.H. 

Observer for ** Engineering ” 

London, W.C.| 


It did get to me eventually and after L had 
deciphered the comments added by the staff of 
the forwarding journal (ENGINEERING, that is, 
not The Observer) to the envelope L wrestled for 
a day or two with the enclosed letter in French. 
Babel is a revue internationale de la traduction, 
published by the Federation internationale des 
Traducteurs with the concurrence (concours ?) of 
UNESCO. It is sold in soixante-quinze lands. 
But why not find out for yourself? Drop a line 
to “* Babel,” Bonn, Hausdorffstrasse 23.  Inci- 
dentally, postally speaking, I do feel that these 
continentals have something when they put an 
address in that order. 

It has reached at least No. 8 of Volume I but 
I have but only seen (and can therefore but just 
tell you) Business Bulletin (The Weekly News- 
letter Service for Businessmen). You can try 
a sample: 12 weeks for £1, or pay five guineas 
for 50. It emanates from 4 Glen Island, near 
Maidenhead. It might be as well to try for 
one sample first. The copy I have has titles 
such as ** How ‘ small’ retailers can Save them- 
selves: “It’s time to abolish the CIC” 
(that’s the Capital Issues Committee); ‘* How 
a computer can serve your business; *” ** Shares to 
watch—Frozen foods go ahead; *’ and so forth. 
Apparently it is all frightfully E.C.3 but with 
all these consortia about you never know who's 
going to read the column. 

I recently read an article about a symposium 
(look this one up in the Concise) on ** The Study 
of Metals and Alloys above 1,200 C” held in 
the Department of Metallurgy at Oxford in 
September last. I inquired about getting hold 
of the papers and a little dicky bird told me that 
they will appear in the new Journal of the Less 
Common Metals which at least strikes a new 
line in titling. Full arrangements have not yet 
been completed but I will tell you all (L believe 
in sharing my vast knowledge) when I hear more. 

Much has been made of the change in America 
from the National Advisory Committee of 
Aeronautics, to National Aeronautics and Space 
Administration. It rather looks as though the 
publications with which some of us have been 
familiar (or as near familiar as one can get) for 
many years will undergo a change. NASA will 
have three types—Reports, which are “ un- 
classified **; Memorandums, which are classified 
and unclassified; and Republications, which 
are likewise. The first come from the Govern- 
ment Printing Office which means that they 
should be available from the Stationery Office. 
In other words, things, as far as the general user 
of NACA material is concerned, are much as 
they were. Another small point—* NACA 
publications will be * kept in print * by NASA for 
five years” but | am not too sure what that 
means. 

Pergamon announce for, early 1959, Plasma 
Physics and the Problem of Controlled Thermo- 
nuclear Reactions—four volumes of declassi- 
fied USSR material. Approximately £27 the 
lot, but I felt | must tell you about it because the 
announcement introduces a new teamwork in 
editorship. There are a translation editor and 
a responsible editor. Now for a new Potter on 
Editorship. 

And lastly, gentle reader, here’s a very happy 
Yule (You see I’m sentimental even though a 
goddam fule) I'll think of you on Christmas day, 
whate’re your Church or mosque is. Especially 
as I eat my turkey titbit—that’s the dean’s pro- 
boscis. 
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Metals and Materials 


HYDROGEN PEROXIDE 
By 


AUTOXIDATION 


Manufacture of hydrogen peroxide by a process 
using 2-ethyl anthraquinone had recently com- 
menced at the Baronet Works of Laporte 
Chemicals Limited, Warrington. In addition to 
this large factory which was built in 1949, 
the company have a factory at Luton in Bed- 
fordshire, which was built after the First World 
War. The plant at Luton and the original plant 
at Warrington manufacture hydrogen peroxide 
by an electro-chemical process, which is ex- 
pensive in the use of electricity, steam and cooling 
water. The new process of autoxidation allows 
a considerable saving of these utilities. 

The early use of hydrogen peroxide was almost 
entirely connected with the bleaching of textiles, 
both woollen and cotton, but it is now also find- 
ing a use as an oxidant in the organic field, such 
as in epoxidation reactions. Organic peroxides, 
which are widely used as polymerising agents 
in the manufacture of plastics, are manufactured 
from the chemical. The use of hydrogen peroxide 
for propulsion is a recent development, it usual role being an oxidant 
in the bi-propellent, hot racket motor. It is, however, a fuel in its 
own right, and may be used alone in so-called ‘* cold’ rocket motors, 
such as the de Havilland Sprite assisted-take-off motor, by being passed 
through a gauze decomposer. The de Havilland Super Sprite rocket 
unit is a self-contained pressure-fed assisted-take-off unit using kerosine 
or gasoline as the fuel and high strength hydrogen peroxide as the 
oxidant. 

The alternative to the electrolytic process which has received most 
attention in recent years is the use of organic intermediates, particularly 
substituted anthraquinols, which autoxidise to form hydrogen peroxide. 
The early work on this process was carried out by I. G. Farbenindustrie 
in Germany, and it was taken to the pilot plant scale during the Second 
World War years. The same process is in essence the one employed 
by Laporte in their new plant and reference to the diagram should clarify 
the flow of materials and the basic reaction. The intermediate is 2-ethyl 


Basic reaction and simplified flow of 
materials in hydrogen peroxide plant. 
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Major vessels in this plant 
are constructed in aluniinium, 





anthraquinol which, in solution, autoxidises to yield hydrogen peroxide 
and quinone; after separation of hydrogen peroxide by aqueous extrac- 
tion the quinone is catalytically hydrogenated to the quinol. The process 
is continuous and cyclic, and it will be seen that the major raw materials 
are hydrogen, atmospheric oxygen and water. 

Hydrogen for the Laporte plant is made by cracking butane, which 
is supplied from Stanlow Oil Refinery. In the presence of steam and 
a catalyst, the butane yields hydrogen and carbon monoxide, the latter 
removed by reaction with steam over a catalyst to form hydrogen and 
carbon dioxide. The carbon dioxide, removed by scrubbing with mono- 
ethanolamine, is used as a purge gas throughout the plant. 

Hydrogenation is carried out in vertical vessels using palladium on an 
inert support in free suspension as the catalyst, this being manufactured 
on the site. A stream of hydrogen is passed through the reactor in 
excess of the theoretical requirement so as to maintain the catalyst in 
a state of fluidised suspension. Excess hydrogen is recirculated and 
filters are incorporated in the design to retain the catalyst in the 
hydrogenator. The catalysts are not completely selective and some 
nuclear hydrogenation occurs, resulting in the formation of tetrahydro 
anthraquinones: other by-products may also be formed which take no 
useful part in the reactions. 

As both the hydrogenation and oxidation reactions are exothermic, 
the filtered solution is cooled before passing to the oxidisers. These are 
vertical vessels, and solution and air are fed to the base so that flow is 
co-current. The gas/liquid mixture leaving the top of the reactor is 
separated, excess air passing through active carbon beds for recovery 
of evaporated process solvents before passing to the atmosphere. 

Hydrogen peroxide is extracted from the organic solution using 
counter-current flow in columns fitted with perforated plates. As the 
organic solution is less dense than water it is fed to the base of the 
columns. The aqueous product, which is withdrawn at a constant 
rate, contains approximately 20 per cent hydrogen peroxide; after 
passing through a treatment stage for removal of dissolved organic 
compounds it is held in run-down tanks for checking the quality and is 
returned to the hydrogenator. 

The 20 per cent hydrogen peroxide may be used directly or distilled 
in a plant adjoining that for the organic cycle. The vaporisers are 
of the vertical tube and shell type with recirculation, the vapour/liquid 
mixture passing to a separator. The vapour is fractionated in a column 
using direct reflux, the columns either being fitted with West plates 
or packed with ceramic rings, to yield a product with a concentration 
maintained at the desired level in the range 50-70 per cent peroxide. 
The overhead product, substantially water vapour, is condensed, using 
jet spray condensers. Distillation is carried out at reduced pressure, 
the pressure being maintained using steam ejectors. Part of the 
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production from these stills is purified further and converted to 
85-90 per cent peroxide known as high test peroxide or HTP. 

The chief material of construction is aluminium. The vessels were 
fabricated by the Aluminium Plant and Vessel Company Limited. All 
joints were argon-arc welded and this involved special techniques as 
the wall thickness of some of the vessels exceeded: 14 in. The major 
vessels are probably the largest which have ever been fabricated in 
aluminium and include vessels up to 80ft high and 12 ft in diameter. 
The new plant is almost entirely built in the open and care was taken 
wherever possible to prevent corrosion occurring by separating the 
aluminium columns and piping from contact with the foundations and 
mild steel structures by the use of pvc sheet and roofing felt. 


PLANT BEHAVIOUR ANALOGUED 


During the design stage of this plant, valuable information about the 
operating characteristics of the plant were obtained by setting up a 
representation of the process on an analogue computer. This project 
was proceeded with as a joint venture between EMI Limited and Laporte 
Chemicals Limited; the computer used being the EMI Emiac 1, which 
was originally designed for work on guided missiles. Thirty-one equations 
of varying complexity represented conditions controlling the flow at all 
points in the plant, and took into consideration such factors as the 
capacity of vessels, friction drop in pipe lines and heat exchangers, flow 
characteristics of control valves, pump characteristics and response 
characteristics for the automatic controllers themselves. When this 
information was fed into the analogue computer it was arranged so 
that recorders could be plugged in to measure flows, pressures, heights, 
etc., in many parts of the plant, and the behaviour of the plant as a 
whole determined. An exhaustive series of tests was carried out on 
the computer, which gave the following information: confirmation 
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that there would be no serious interaction between the various automatic 
controllers on the plant and that the plant would be stable; figures 
for the optimum control settings of all controllers in the plant; the 
information that the vessel sizes which had been chosen were sufficient, 
in conjunction with the control settings above, to take care of all 
expected throughput changes on the plant; information as to the time 
it would take the plant to settle down after major disturbances; the 
knowledge that periodic disturbances, which are introduced as a 
necessary part of the operation of the process, were not likely to be of 
frequencies which would lead to hunting throughout the plant; and that 
oscillations which might be introduced by hunting of the gas phase 
controllers were not likely to be of a frequency which would induce 
hunting on the whole plant. 


CONTROL 


The whole of the plant is controlled from a central panel which is 
housed in the air-conditioned Services Block. The panel, which 
is approximately 22 ft long, divides naturally into three sections: a graphic 
representation of the plant with miniature instruments indicating physical 
values such as flow and levels, an alarm section, and a more conventional 
panel which carries instruments measuring temperatures, gas analyses 
and tank contents. Owing to the inflammable nature of the liquids 
and vapours in the plant, pneumatic instruments are used wherever 
possible. Extensive use is made of multicore copper tubing, mounted 
on polyethylene covered cable trays, for instrument air lines throughout 
the plant. Instrument air is distributed at 75 lb persq.in. The 
equivalent of 10 miles of copper tubing has been used. The plant is 
largely self-controlled, but alarms are arranged to operate from tank 
levels, interface levels, low pressures and gas analyses if the drift becomes 
too great. 


AUTOMATIC COUPLER AND HYDRAULIC BUFFER FOR 





FREIGHT TRAINS 


Dowty Equipment 
and Test Facilities 


Two pieces of equipment for freight trains—an 
automatic central coupler which engages on 
impact and an hydraulic buffer—have been 
designed by Dowty Hydraulic Units Limited of 
Ashchurch. The units are intended to speed 
the turn round of wagons through marshalling 
yards, and their development has been accom- 
panied by a rigorous site testing programme to 
prove reliability under arduous operating con- 
ditions. Throughout the work there has been 
full co-operation between the company and the 
British Transport Commission. The outdoor 
testing facility which has been constructed 
adjacent to the company’s works is shown in 


Fig. | Railway equip- 
ment test site of 
Dowty Hydraulic Units 
Limited, showing the 
gradient test track with 
control and electronic 
recording rooms on 
the right, curved track 
in the _ foreground, 
Static test rigs and 
straight track with 
stop block on the left. 


Fig. 1. 
AUTOMATIC WAGON COUPLER 


The Dowty hydraulic coupler is shown in 
Fig. 2; the horns of the coupler are designed to 
engage and lock on impact under all conditions 
of horizontal and vertical misalignment likely 
met in service due to riding or track curvature 
and gradient conditions. Simultaneously on 
engagement, the vacuum brake connections are 
brought together and secured. Uncoupling is by 
release of a lever operated from the side of the 
wagon. To allow wagons to come together 
without coupling, the lever can be parked in 
the unlatching position. The new coupler can 


Fig. 2 Wagons fitted be fitted to existing wagon stock and, for chain 
with Dowty hydraulic coupling in the normal way, it can be swung 
coupler making contact through a right angle and locked so that a 
on curved track. The standard draw hook, which is part of the unit, 
vacuum brake pipe is con- is presented for coupling. 

nected simultaneously. The hydraulic buffers have a much improved 
The new equipment is facility for absorbing shock loads, more than 
interchangeable with con- 
ventional draft gear. 





Continued on next page 
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twenty times the shock absorbing capacity of 
conventional gear. The extra cushioning they 
provide should reduce damage to wagons during 
shunting and so lower maintenance costs. 
Damage to freight and corresponding claims 
from insurance companies are also likely to be 
lessened. These buffers might also enable lighter 
wagons to be used with resulting overall 
economies. 

Basically, the design of these buffers consists 
of a chamber or reservoir surrounding a cylinder 
which houses a piston loaded by a helical spring. 
On impact, the inward movement of the piston 
displaces fluid through orifices in the cylinder 
wall into the reservoir. The restriction imposed 
on the oil flow causes a back presure which 
reacts on the piston giving the buffer its resistance 
to closure. Only one dynamic seal is fitted and 
this is never subjected to high pressure, for 
adjacent to its pressure side, a groove in the 
cylinder wall intersects holes leading to the 
reservoir where the pressure remains low. 

Unlike a mechanical spring which provides a 
fixed resistance for any given closure of the 





buffer, the reaction of this hydraulic buffer is 
related to the speed at which it closes. For, 
due to the square law governing the flow of oil 
through the orifices, the pressure generated in 
the buffer is directly proportional to the energy 


absorbed. In this way the buffer is capable of 
self-adjustment depending on the impact energy 
resulting from variations in wagon velocity. 
Violent recoil is also obviated in this design 
since the principle of energy dissipation, instead 
of energy storage, has been adopted. Impact 
energy is converted into heat as the buffer closes, 
and the small quantity of air trapped in the buffer 
is compressed slightly as displaced oil raises 
the level in the reservoir. On completion of 
the stroke, the bulk of the impact energy has 
been dissipated and controlled recoil results 
from the combined effects of the load in the 
recoil spring and air pressure. 
SITE DEMONSTRATION 

An impressive display of Dowty buffers and 
couplers was provided recently at the company’s 
railway equipment test site. The cushioning 
effect of the hydraulic buffers was demonstrated 
by the low-speed impact of a 13 ton open goods 
wagon; the reduction in noise of the “* one- 
strike * action as compared with repeated strike 
due to recoil, normally associated with spring 
buffers, was most noticeable. The high shock 
absorbing qualities of these buffers was demon- 
strated by running one of the wagons against a 
stop block at a speed of 16 m.p.h. without damage 
to the wagon or discharge of its 14 ton load of 
sand bags. A repeat performance at a lower 
speed of 14 m.p.h., with a similar wagon, but 
this time fitted with the standard type railway 
spring buffers resulted in severe damage to the 
wagon; all four axle boxes were cracked or 
broken, the chassis frame was distorted and the 
wooden front splintered. A Ston Bedford 


diesel vehicle with a four-wheel drive modified 
to suit standard gauge rail track was used for 
shunting the wagons. 

A further impact test which was demonstrated 
was to allow two fully loaded 24 ton mineral 
wagons each fitted with a pair of hydraulic 
buffers, to run simultaneously down opposed 
ramps so as to impact at 10 m.p.h. The * pitch- 
ing ” of the wagons on impact could be observed. 
On a parallel set of trucks on these ramps, a 
converted well wagon with an adjustable head 
stock (which allowed the coupler and buffers to 
be offset in both vertical and horizontal planes) 
was allowed to impact at 10 m.p.h. with a 16 ton 
mineral wagon; coupling occurred auto- 
matically. Couplings at various speeds from 2 to 
10 m.p.h. were demonstrated on straight and 
curved track. Coupled wagons were able to 
negotiate a |-1 chain curve and a 3 chain reverse 
curve. 


Fig. 3 Automatic coupler undergoing test 
on hydraulic draft simulation rig. Instru- 
ments record the misalignment, draw-bar 
pull, and efficiency of vacuum connections. 


Fig. 4 Cycling rig for endurance testing of 
hydraulic buffers. 40 full closures per minute 
and a total of 24 million cycles provide a 
severe test for the sealing arrangement. 


Fig. 5 Equipment for measuring rate of 
wear of the heads of hydraulic buffers. 


~ @y 





TEST RIGS AND INSTRUMENTATION 

In addition to the track test facilities such as 
those already described a number of static rigs 
have been built for endurance and fatigue tests 
under specific conditions. The coupler draft 
simulation rig shown in Fig. 3 is itself an interest- 
ing example of hydraulically operated equipment. 
The couplers during this test are subjected to a 
steady draw-bar pull of 5 tons while they are 
rapidly misaligned according to a predetermined 
pattern of movement which had been recorded on 
a goods train in actual service. Instruments 
record the pattern of movement, the draw-bar 
pull and efficiency of the vacuum connection.” 
A typical endurance test on this rig is for 3,000 
hours with the coupling being removed and 
subjected to 500 impacts (a total of several 
thousands of impacts throughout the test) after 
several hundred hours running. By building an 
enclosure around this rig, dust, sand and water 
can be injected, or freezing conditions created, 
so that the tests are made under the most severe 
environmental and climatic conditions likely to 
be encountered in service. 


On another rig (Fig. 4) three buffers at a time 
undergo a rapid cycling closure test consisting 
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of 40 full closures per minute with 44 in travel 


for a total of 25 million cycles. This is a much 
more severe test of the sealing arrangement 
than in actual service when the buffers would 
normally have a closure of 14 in with a slow rate 
of piston travel. Usually two rigs of this type 
are used to test six buffers at a time so that 
an average can be taken of the test figures. It 
has been found that one pint of oil is lost per 
200,000 cycles; this suggests that with normal 
use on the railways the buffer oil would only 
require to be replenished once in every five years. 
Another rig (Fig. 5) enables buffer head wear to 
be determined under impact conditions corres- 
ponding to those apertaining on the railways. 
Wear rates for different buffer head materials 
are assessed for 5,000 impacts corresponding to 
impact speeds of 2 to 16 m.p.h., with buffers 
offset 0 to 4 in. 

The development of the hydraulic buffers was 
based on reliable data obtained from impact 
tests on the gradient test tracks.The necessary 
electronic instrumentation required to obtain this 
information accurately has been installed at the 
test site. A calibrated 200-ton load cell incor- 
porated in the end wall of the chamber of the 
buffer under test was used to measure the 
reaction variation on impact. The strain gauge 
of this load cell formed part of a Wheatstone 
bridge circuit, and voltage changes produced 
during an impact were fed into a d.c. amplifier 
and then into the first channel of a three-channel 
cathode ray oscilloscope. Pressure changes are 
recorded in this way by the beam movement 
which may be calibrated by introducing a known 
resistance into the bridge. The second channel 
of the oscilloscope is used to record the motion 
of the wagon by means of a sliding contact 
potentiometer, the probe of which is set to 
contact the wagon 6in in advance of buffer 
contact. Just as the buffers touch, the sliding 
contact changes the polarity of the voltage as it 
slides past a fixed point on the potentiometer 
winding. A time scale for these two traces is 
obtained from a fork-controlled oscillator which 
feeds signals at 250 second intervals into the 
third channel of the oscillator. From_ the 
photographically recorded traces can be calcu- 
lated (i) wagon impact velocity, (ii) deceleration 
rate of the wagon, (iii) force reaction at the 
buffer on impact and during deceleration, 
(iv) buffer shock absorption capacity, (v) energy 
dissipation efficiency of the buffer, (vi) buffer 
stresses, and (vii) the kinetic energy of the 
wagon. With the aid of additional strain 
gauges, stresses in various parts of the wagon 
frame, and the effect of load movement during 
impact, can also be analysed. 











—_— oT 


-~ Ae ttn a 2 wae Oe 





he Se ey 


- =e’ . 


- 


fo ee 














ENGINEERING December 19, 1958 


HE KaMeWa design of controllable pitch pro- 
T peller has been manufactured for some 20 
years in Sweden and 10 years in the United King- 
dom; it is now used on most tugs and variable 
duty vesse!s throughout Scandinavia. The more 
recent application of this type of propeller is to 
diesel frigates now being constructed for the 
Royal Navy. The propellers are being made 
by the Stone Marine Engineering Company 
Limited, Charlton, London, S.E.7. 

The propeller design was originally developed 
by Aktiebolaget Karlstads Mekaniska Werkstad, 
Karlstad, Sweden. The main features are as 
illustrated in the diagram. Briefly, the prope!ler 
is controlled by feeding pressure oil through a 
valve rod down the centre of the propeller shaft 
to a selector valve positioned in the propeller 
boss. This valve feeds oil to one side or other 
of the main piston to reciprocate the piston rod 
which is connected to the blades by siiding blocks 
and crank pins. The valve rod position is con- 
trolled by an auxiliary servomotor mounted 
on an oil distribution box at the inboard 
end of the propeller shaft, and can be regulated 
locally by hand or remotely by rods and levers. 
In larger ships pneumatic telemotor control is 
more usual. 

The propellers for the frigates are 12 ft dia- 
meter and the propeller boss ts 111 cm diameter. 
The vessels have twin screws each designed to 
absorb 7,200 h.p., and each is driven by four 
Admiraliy ASRI diesel engines. These engines 
are installed in three separate engine rooms, two 
in the after engine-room, four in the centre and 


mounted on the forward end of the gearbox so 
that the propeller-operating oil can be fed 
directly into the end of the shafting. This design 
reduces the size of the propeller gear and also 
improves access and maintenance. When the 
oil box is mounted on the forward end of the 
gearbox the valve rod connecting the propeller 
gear to the control gear is approximately 150 ft 
long, whereas with the first type the valve rod is 
only about 90 ft long. 

The pressure oil for operating the propellers 
is supplied from two pumps. When the oil 
distributing box is mounted aft of the thrust 
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for 


block, a gear pump drive is used, the pump being 
driven directly from the propeller shaft; the 
second pump is electrically driven and is arranged 
to cut in in the event of the shaft-driven pump 
failing to supply the necessary pressure. When 
the oil distributing box is mounted on the forward 
end of the gearbox, a separate pump drive has 
been arranged in the gearbox. This drive is, of 
course, indirec.ly coupled to the tailshaft. 

The propeller boss is bolted directly to a flange 
on the after end of a short length of tailshaft. 
This short length extends through the A- 


Diagrammatic arrangement of — ¥ fyoreller Plase 


controllable pitch 


two in the forward. The four engines drive the 
shafts though hydraulic couplings and common 
gearboxcs. The use of controllable pitch pro- 
pellers offers greater manoeuvrability and pro- 
vides the means for going astern with uni- 
directional engines. It also makes it possible, 
by adjusting the propeller pitch, to maintain 
load on the engines 
irrespective of the num- 
ber of engines engaged. 

Two types of oil feed 
distributing boxes have 
been supplied: the first 
type had the oil distri- 
buting box located aft of 
the thrust block, and was 
designed for use in con- 
junction with an existing 
type of gearbox. With 
this arrangement the 
propeller oil feeds are 
led to the hollow shafting 
through radial holes in 
the main shafting. On 
later installations a new 
design of gearbox is 
fitted. In this case the 
oil distributing box is 
















3. Sealing ring 


propeller 4. Bearing ring. 


. Alignment dowel. 

6. Crank pin ring 

7. Actuating piston. 

8. Piston rod assembly (which moves fore 
and aft with the piston) 

9. Crank pin 

10. Sliding shoe with hole for crank pin 

11. Springholder and safety spring 

12. Hub cone. 

13. Fairing plate. 

14. Hub body 

15. Passages, for equalising pressure 
all parts of hub chamber 

16. Universal joint. 

17. Valve rod 

18. SK F-coupling. 

19. Upper oil tank. 

20. Intermediate shaft. 

21. Back pressure regulating valve. 

22. Inlet pressure regulating valve 

23. Yoke lever. 

24. Linkage to yoke lever. 

25. Pitch control auxiliary servomotor 

26. Sliding sleeve. 

27. End cover. 

28. Intermediate shaft or direct coupling 
to prime mover 

29. Fill and static pressure line. 

30. Indicator lamp for engine load 

31. Speed control. 

32. Pitch control. 

33. End cover. 

34. Low pressure seal 

35. White metal bearings positioning oil 
distribution box on shaft 

36. High pressure seal. 

37. Roller guides at extremity of yoke lever. 

38. Key. 

39. Valve rod. 

40. Low pressure seal. 

41. Positive displacement pressure pump 
driven by propeller shaft or separate 
motor. 

42. Lower oil storage tank usually in- 


corporated in ship structures. 
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bracket and is then coupled by flanges to the 
main length of tailshaft; with this arrangement 
it is possible to remove the tailshaft without 
drawing the full length through the A-bracket 
bearing thus keeping the docking space to a 
minimum. The unprotected portions of the 
tailshaft are covered with Araldite. 

Control of propeller pitch and engine power is 
made independently. The propeller has alterna- 
tive control systems to cover operational failure 
and war conditions. The primary control is 
pneumatic, the secondary is by Bloctube, and 
there is also local manual control. The primary 


PITCH PROPELLERS 
Navy Frigates 


control is from a separate control room and the 
secondary controls are operated from the engine 
rooms. 

In the event of failure of the propeller operat- 
ing gear, large springs are incorporated in the 
boss mechanism which push the propeller blades 
into the full ahead position. The propeller boss 
is maintained full cf oil under low pressure at 
all conditions. A header tank is provided 
inboard to feed oil into the mechanism at a 
pressure slightly higher than water pressure 
when the system is not being operated. The 
propeller is designed so that if the blades are 
fouled in any way the damage will be confined to 
the blade only. All the operating gear has a 
considerably greater safety factor than the blade; 
although the latter is stressed to the same extent 
as the normal fixed pitch propeller. It has been 
proved in practice that the mechanism remains 
free from damage when considerable damage has 
occurred to the blades. 

Initial trials of the first naval frigate with 
controllable pitch propellers have already been 
satisfactorily carried out, and preliminary trial 
results indicate that the use of the controllable 
pitch propeller on these installations is fully 
justified. As mentioned earlier, the engines used 
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in these frigates belong to the ASRI1 category, 
with bore and stroke of 93 in by 104 in respec- 
tively, arranged in three engine rooms. In the 
fore and aft rooms are two propulsion engines 
and two alternator sets, and in the centre room 
are four propulsion engines. The propulsion 
engines are 16 cylinder V type developing 
2,000 h.p. at 1,000 r.p.m., and the alternator sets 
are driven by 6 cylinder in-line engines develop- 
ing 750h.p. at the same speed. All are super- 
charged. The port propeller is driven from the 
two engines in the forward room and two in the 
centre room, all feeding a common gearbox, and 
the starboard propeller from the two in the aft 
room and the remaining two in the centre room, 
also through a common box. 


DIMENSIONS FOR 
WORM GEAR UNITS 


The principal external and mounting dimensions 
for worm gear units of 4in, 6 in and 8 in centre 
distances are specified in BS 3207: 1958. The 
requirements are similar to those already worked 
to by the gear manufacturing industry. Preferred 
nominal gear ratios are listed in an appendix. 
Copies of the standard, price 3s, may be 
obtained from the British Standards Institution, 
Sales Branch, 2 Park Street, London, W.1. 


GAUGE FOR MEASURING 
AVERAGE TEMPERATURE 
OF TANKS 


A gauge designed for measuring the average 
temperature of liquids in fixed or floating roof 
tanks, within the range 0° C to 100° C, has been 
developed by Evershed and Vignoles Limited, 
Acton Lane Works, London, W.4. The equip- 
ment, which is essentially a resistance thermo- 
meter, is suitable for operation in conjunction 
with any of the resolving methods usually applied 
to resistance thermometers. 

The resistance element is a high-temperature 
coefficient nickel wire, 120 ft long, which is wound 
in the form of a helical spring. The wire is 
inserted into a robust extendable nylon tube. 
The tube also contains additional insulated copper 
wires which form ballast weights in order to 
make the specific gravity of the resistance element 
nearly the same as that of the liquid to be 
measured. In effect, thé resistance element 
becomes virtually weightless, and an_ evenly 
spaced distribution of the turns of the spring 
throughout the liquid is ensured, thereby effecting 
a true average temperature measurement. The 
equipment is suitable for working depths between 
30 ft and 60 ft and can be used with all liquids 
which are inert to nylon. 

Particular attention has been paid by the 
designers to ensuring ease of installation, and 
no permanent fixture to the inside of the tank 
is required. The resistance element and asso- 
ciated components meet the requirements of 
intrinsic safety, and when used in conjunction 
with suitable resolving methods, remote indica- 
tion and switching for a common indicator in 
multiple installations, may form part of the 
circuit. The equipment also lends itself to various 
types of line transmission, data reduction and 
operation of analogue to digital converters of 
various types. It can also provide input signals 
for electronic automatic process controllers. 


Engineering at Home 


TRANSLUCENT CEILING DEVELOPMENTS 


A development of the Lumenated module ceiling, 
known as the Lumenated Pyramid ceiling, is 
announced by Lumenated Ceilings Limited, 
Alliance House, Caxton Street, London, S.W.1. 
In the Lumenated module ceiling, it may be 
recalled, translucent plastics diffusing panels 
—each 2ft square—are supported on an 
aluminium grid framework and suspended under 
an arrangement of fluorescent lamps so that the 
light is evenly diffused throughout the room. 
The false ceiling of diffusing panels appears, in 
effect, to be the source 
of light. 

The new system utilises 
the basic components of 
the Lumenated module 
ceiling, but offers four 
new designs of trans- 
lucent modules, each of 
which provides a separ- 
ate and striking optical 
effect. The three-dimen- 
sional designs are based 
on a repeating pyramidic 
pattern and they can be 
used either separately 
or in combination with 
each other, or with the 
standard plain or pat- 
terned Lumenated mo- 
dule panels, to give a 
wide variety of attractive 
layouts. To economise 
on lighting, and to in- 
crease the decorative 
effect, panels of acoustic 
board or tiles, etc., may 
be incorporated in the 





false ceiling, and surrounds of similar materials 
may also be used. 

Each module is vacuum-formed from vinyl 
plastics sheet, 0-015 in thick, the pattern itself 


providing the necessary rigidity. The panels will 
not support combustion and are generally accept- 
able for use in all public places. To retard 
dust, the panels are subjected to an anti-static 
process but they can be lifted out by hand when 
necessary for cleaning with a soft brush. 

The new pyramid designs were developed in 
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co-operation with an associate firm Design 
and Industrial Styling Company Limited. 4 
country-wide service for the marketing ang 
application of the new ceiling already exists, ag 
the manufacturers recently announced that they 
were to work closely with the General Electric 
Company Limited in combining design, develop: 
ment and marketing resources for all their 
architectural lighting systems. The cost wil] — 
be the same as for the Lumenated moduite ceiling 
—approximately 10s per sq. ft (excluding lamps) 




















for a large installation. 

Another development 
from Lumenated Ceil- 
ings Limited is a new 
type of hanger for sus- 
pended false ceilings. 
The hanger assembly 
consists of two in 
diameter aluminium 
tubes each with one end 
flattened and punched 
to provide screw fixing 
holes. One tube also has 
a shaped steel spring 
riveted to the other end, 
with holes in both arms 
of the spring through 
which the second tube is 
fitted. The force exerted 
by the spring holds the 
two tubes firmly in posi- 
tion without fear of slipping—a pull of more 
than 400lb is needed before movement is 
apparent. 

The overall length of the hanger can be 
adjusted continuously however, by releasing the 
spring slightly and sliding the inserted tube to 
the required position. 

The new assembly, which is availabie for all 
suspension depths between 6in and 6ft, is 
claimed to have greater strength and rigidity 
than the previous hangers. 
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